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A FT ER fo many volumes have been written to 
inveſtigate the original ſtate and formation of 
the earth, and the revolutions it has undergone at fun- 
dry periods of time, it may appear preſumptuous to 
offer my ſentiments to the public on ſo difficult and 
extenſive a je. gy | | 


But when it is conſideted that the wah of nature 
is open to all men, written in characters equally intel- 
ligible to all nations, and perhaps in no part of the 
world more fo than in Derbyſhire, the wonder will in 
ſome meaſure ceaſe ; ſince natural phenomena ſo plen- 
tifully abound therein, that little more is required than 
patience and aſſiduity to diſcover their tendency to 
unfold the ſubje& of the enſuing pages: for amid all 
the apparent confuſion and diſorder of the ftrata, in 
that mountainous country, there is nevertheleſs one 
conſtant invariable order in their arrangement, and of 
their various productions of animal, vegetable, and mi- 
neral ſubſtances, or rather the figures or impreſſions of 


the two former. - 
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Theſe fingular appearances, comiher with the nume- 
rous craggy rocks, cliffs, mountains, ſubterranedus ca- 
verns, and many other phenomena being conſtantly pre- 
ſented to my obſervation, excited my attention very 
early, in life, to inquire into the various cauſes of them; 


not, altogether with a view to inveſtigate. the forma- 


tion of the earth, but in part to obtain ſuch a compe- 
tent knowledge of ſubterrancous geography, as might 
become ſubſervient to the purpoſes. of human. life, by 
leading mankind to the 'diſcovery of many valuable 
ſubſtances which lie concealed in the lower regions of 
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Such. were the motives which prompted me to engage 
in ſubterraneous reſearches; and 1, flatter myſelf, that 


the facts I have, obtained from my own obſervations, 


and collected from many experienced miners, may 


eptitle the ae pages to a A a9d, f candid exa- 
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oh. be Greral thearics of ho Pa aa y, produced, 
contain indeed many important truths, yet it muſt be 
owned that they are in general two hypothetical for an 
age which only admits of deductions from facfs and 
the /aws of nature. . 


- - * 
« £3 s «@ % , 
- 
as = 

- - 

& = 3 "ue PR 
ff £ # + + ths 

- F 2 


FEREF ACE. 


It is not however my intention to point out the 
faults of other ſyſtems, but to avail myſelf of ſuch parts 
of them as are applicable to my own deſign, namely, 
1o trace appearances in nature from cauſes truly exiſt- 
ent; and to inquire after thoſe laws by which the Creator 
choſe to form the' world, not thoſe & which be might 
have * it, bad he ju pleaſed. 40 


To the above I have added ſome obſervations rela- 
tive to rottenſtone; a ſubſtance accompanied with ſome 
ſingular and curious circumſtances, which ſeem to have 


been hitherto unnoticed. 


1 Ne all UE 
of the entrochi or ſcrew-ſtones, which ſo plentifully 
abound in the Derbyſhire marble ; being the fragments 
of a cruſtaceous marine animal, growing or adhering 
to rocks in the bottom of the ſea, as a plant. Whence 
it is conſidered as one of the links which unites the 
animal and the vegetable kingdoms. 


The encrinus is likewiſe another ſpecies of marine 
animal which ſubſiſts as the former, and therefore con- 
ſidered as another link of the ſame kind. The frag- 
ments of this animal are called aſeriæ, or ſtar- ſtones, 

and 


— 
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| and like the former, were originally cruſtaceous, though 
. now changed to a ſtony ſubſtance. The above animals 
being, eſteemed curious parts of natural hiſtory, a plate 

| een their external forms. 


(hs | 8 alſo. given ſome account 170 the ee in Fligt- 
ſhire, with a ſection and table to repreſent their arrange- - 
ment, in order to ſhew their conformity to the frata 

accompanying coal in England. 


— 


1 Have likewiſe added ſome bGrktions on the rata 

in the north of Ireland, particularly of the Giants Cauſe- 
way, and at Balley Caſtle. The latter having a con- 
ſiderable tendency to the diſcovery of coal, and the 
former to aſcertain the origin « of baſaltes. 


Permit me further to add, that although the OR 
Treatiſe is divided into feveral ſections, it is not to be 
confidered as a miſcellageous work, whoſe parts are in- 
dependent of each other, g tron; b the laſt 
three chapters excepted. - © ; | 
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HFHuiditey, and Centr ifugal Force. Of the Figure | 
and Fluidity of the Earth. Of its diurnal Rotation ; J 
its Beginning; and the Mode of its firſt Exiſtence. 


AE number of ages elapſed ſince the Dirty Ka- 
1 ted the conſtituent parts of the earth, and a. 
ſembled them together by the laws of univerſal gravita- 
tion, ſeems to be one of the numerous arcand in the 
great ſyſtem of nature, which the ſagacity of man has not 
hitherto been able to aſcertain with any tolerable degree 
of preciſion,” And probably a few more ages may yet 
paſs away before à ſatisfactory Flute can be given to 
N. es B that 


* 
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35:10 ON THE ORIGINAL STATE 
that very intereſting and im portant problem —notwith- 
ſtanding the rapid prpgreſs now made in the ſcience * | 
natural things. 
The late attempts to inveſtigate the age of the world 
Git natural phenomena, diſcovered by finking a well 
in Naly, are truly ingenious. But T-preſume it will ap- 
| pear in the courſe of this work, that the data on which 
_ thoſe reaſonings were founded, are ſubject to ſo much 
5 — as, may render the reſult thereof inconglufive. 
"Therefore, fince it appears that the age of the world 


* not been philoſophically aſcertained. ; no... phyſical 
lights can be borrowed from its great antiquity to found 
any reaſonings upon. Hence we leave the chronological 
Hiſtory of the earth to the deciſion of future ages, and 
for the preſent confine our reſearches to unfold its 
otiginal- ſtate and formation, and the revolutions and 
| changes it "a & have VN at 3 8 of 
time. 
The 8 theories of the earth produced near a 
| century ago, contain indeed many important truths. 
Vet it muſt be owned that the ſtate of phyſical ſcience at 
| 8, = thoſe particular eras, neceſſarily rendered all ſuch learn- 
2 ed attempts too hypothetical for the preſent age, 
” which only admits of deductions from facts and the 
us of nature: for having no permanent baſis to found 
--—*  _ their inquiries p, pur one thought himſelf at liber- 
ng . 7 ty 
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AND FORMATION or THE mrTH | 3 
ty to model the e according to the dictates of "Bib 


- own. imagination. 

Whence aroſe as great a variety of are terns 
as of writers, ſo contrary and diſcordant to each other, 
that the ſciences of Afronomy, Geopraphy, and Mavi- 
gation, were greatly embarraſſed thereby, and became 
every day r more and more enveloped i in a obſcurity” and . 
darkneſs. 0 

Such was the a ede ſtate of thoſe 8 till the 

clouds of darkneſs were happily removed by the ſagacity 
of the immortal Newton; who, by his ſuperior know- 
ledge of natural ſcience, truly aſcertained the magnitude 
and figure of the earth, from the laws of gravity, , 

and centrifugal force. 

That truly illuſtrious Paldetopher not pretending to 
0 wiſe above what is written in nature, did not pre- 
ſume to invent laws for the government of the world, 

but patiently ſought after thoſe which really exiſted in 
nature: being rather content with a little true know- 
ledge; than by aa: Lo to e. much, run the ha” 
Zard of error. 
Thus he ſeems to have bead led on (ſtep by lep aided 4 
by geometrical ſcience, till he had truly demonſtrated - 
the figure and magnitude of the earth. Whence it © 
FO gm CO Wr ens diameter of the carth'exceeds 
3 " NB G5 1 9 8 


1 ON THE ORIGINAL STATE 
the polar diameter, upward. of thirty four miles, or in 
the tatio of 230 to 229. 

. Upon that great and important truth, the fubje& of 
th following 3 inquiry into the original ſtate and forma- 
tion of the earth, is founded; and perhaps it is the only 
one yet diſcovered, whence it could have been derived. 

Hence all attempts to inveſtigate the ſubject, prior 

. 2 that era, were rendered chimerical, or winnen * 

. foundation in the nature of things. 

For although the facts are innumerable, pn OI may 

ſerve to illuſtrate the original ſtate and formation of the 

earth, jet its oblate ſpheroidical figure, and its agree- 

ment with the laws of gravity, fluidity, and centrifugal 

force, are perhaps the only data on which the ſubject can 

be founded, and the only teſt re its he can * 

I e, . 

i But although the carth's oblate ſpheroidical "HEN is an 

- objet of ſo much importance in many branches of ſcience, 

"and particularly. in traeing the hiſtory of its formation; ;; 
yet ſo powerful-did the influence of prejudice operate on | 
- the minds of cotemporary philoſophers in fayour of pre- 
-., conceived opinions, that the doctrines he advanced re- 
be totally neglected many years afterward, eng 
founded upon the unalterable laws of nature. | 

"i oh | However it muſt be owned, to the immortal honour of * 

the F rench nation, that the Royal Academy of Sciences, 

- : 5 | | © ever 
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eyer anxious for the improvement of ſcience, took the 
matter into conſideration, and repreſented to their ſo- 
vereign, the great neceſſity of determining the figure and 
magnitude of the earth, by an actual menſuration of a 
degree on the meridian, near the equator, and alſo in the 
polar regions; in order to aſcertain the different curya- 
tures; and from their equalities, or Meng rn | 
mine the magnitude and figure of the cart. 

This princely and hazardous enterpriſe | was PIER 
taken in Lapland; by command of Lewis XV.-and-exe- 
cuted by Meſſrs. Maupertuis, - Camus, Clairaut; and 
Le Monier, members of the Royal Academy of Sciences 
in the years 1736 and 1737: and in a few. years | 
_ afterward the equatorial. menſurations were completed 
by command of the King of Spain, by Don George 
Jvan, Don Antonia Ulloa, M. Condamine, &c. The 
reſult of che (every) menſurations was as dolle, via. 


2 
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The dachte 8 aol == 7940, 58 | 
The polar diameter , =" = = e ram en, miles 


Whence it appears; 1 the earth's equatorial PRs, 
ter exceeds its polar diameter 36 miles: a proportion 
which fo. nearly, coincides with the reſult: of Sir Iſaac's 
demonſtration, deduced from the laws of gravity, fluidity; 
and centrifugal-force, that the magnitude and figute of 
the earth were henceforward conſidered as determined 


's on THE ORIGINAL PATE: 


with . for the various purpoſes of aftro- 
nom) geography, navigation, and natural hiſtory, 

Let it be remembered that Mr. George Graham, our 
celebrated countryman, was principally concerned in 
conſtructing the ae ki ee in e g the 


Polar regions. 


- Having premiſed RG ede * may be convenient 
to obſerve, that in order to render the ſubſequent rea- 
ſonings familiar, to thoſe who have not previouſly conſi- 
dered the laws of gravity, fluidity, and centrifugal force, 
on Which the ſubje& altogether depends; I have there- 
fore endeavoured to adopt ſuch propoſitions for that pur- 
poſe alone, as may ſerve to render the work more univer- 
fally intelligible : and therefore, as the ſubject concerns 
the generality of mankind, I hope my learned philoſo- 
phic readers will pardon the ſteps I have taken to ob- 
tain that defirable end; ſince, without ſuch precaution, 
* ar muſt have been altogether now wo to them. 
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According to the univerſal law of gravitation, the con- 
ſtituent parts of all bodies mutually attract each other: 
whence ariſe their common centers of gravity ; which 
ſo govern their component parts, as to cauſe all ſuch as 
ae EP} and do not "eve round. their own _ bd 
| | Bean 
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" Ecanple l. Ig 
E two equal particles of matter mutvally attract och: 
other at any given diſtance, as at A and B, . e 


fig. 1. they will conſequentliy move with 4. 

55 equal velociti-s toward each other, i in the direction A 05 
and B C,. and come into contact at the mean diſtance, 
C: therefore the point C may be conhdered as their 


common center; LOG... dt 
LIP Fatt. C4200) ny 3 mee 
II three equal particles of matter mutually attract each 
other at A B D, fig. 2. they will alſo A 
move toward each other with equal ve- 
locities, 1 in the direction A C, BC, DC, 8 
and come into contact at the mean diſ . 
tance C: therefore the point G may truly * > lie 3 
be conſidered as their common center r of gravity.” Py 
eus III. 2 nud 
1 four equal act of matter mutually attract e 
other at AB D E, fig. 3. they will likewiſe A N. 3 
move with equal velocities in the ſeverall 
directions A C, B C, DC, E C, and . 70s 
conſequently come into contact at te 
mean diſtance : therefore the point C „N dee 


apy be confidered as their cpm cance eee 
n | Theſe 
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® ON THE 'ORIGINAL STATE + 

Theſe few examples may ſerve to ſhew, that an infi- 
nite number of particles may be thus aſſembled together 
in every poſſible direction, and thereby conſtitute | od 
common center of gravity. Hence it evidently follows, 
that the center of gravity in all bodies wholly ariſes 255 
the mutual attkaction of their compohent parts, and not 
from any latent attractive princip le ſituate in the center 
of the body itſelf. 1 . — ioc 203 91045124; 2 

Hence the nie patts of fluid bodies, being 
n aſſembled together, neceſſarily aſſume ſpherical 
forms :- as may be obſerved in drops, or ſmall portions of 
water collected upon vegetables in the ſummer months, 
called dew; and likewiſe in ſmall porcine of mercury, 
melted metals, Ke. An 

But to illuſtrate the cauſe of fluid bodies, chus afſun ming 


ſpherical forms, more fully, let bg 4. c e 


 Gmilar t that of the carth, perforated | . Fr. 4. 


- - — — 


from A toD, and from B to E; but not 
l its axis! And let os ſup- 
poſe) e enn, comply: t YYP 
with water. Sinedildl 2 40 42 174.0 
No ſince the ee mM 100 water mutually 
attract each othex, it evidently follows; that the reſpec- 
tive columns A Cj; BC, DC, EC, willhaye an equal 
tendeney toward their common center of ee e cn 


> ſequently theis 6 | 
52 1 | | 95 2 F 
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fore if an infinite number of perforations were thus made 
in every poſſible direction, and filled with water, their 
lengths would be equal alſo. Hence it is that fluid bodies, 
which do not revolve about their axis, aſſume ſpherical 
forms, from.: a mutual attraction of their component 
4 

And e Pg it appears F FORE are no other 
laws or principles in nature yet known, whence bodies 
aſſume ſpherical forms, the preſumption is great, that 
all bodies naturally ſpherical have been originally in a 
ſtate of fluidity, although SY: may be m and an in 
their preſent ſtate. 
HFaving thus endeavoured to »define the Fi 5” univer- 
ſal gravitation, together with its effects on the component 
parts of all bodies; we have now to conſider the univer- 
ſal laws of motion, and their effects on bodkes OF 
round their own axis. 


| ProPOs ITION II. 


in to the ain laws of motion, the con- 
Aitucrit parts of all bodies which revolve upon their on 
axis, acquire centrifugal force proportional to their velo- 
cities: therefore, as their diſtances are to each other 
from their axis of motion, ſo are their velocities, and ſo 
are their centrifugal forces. Newton's men vol. 1 
5 ſection 2. K A As 301 "7 . 
0 . 


; "vs ON THE ORIGINAL 8TATE 
Example I. 


Let fig. 1. plate III. repreſent an equatorial ſection of 
a globe, or the plane of its equator, revolving with any 
given velocity, or performing any number of rotations in 
the ſpace of one minute, one hour, one day, or one year. 
And let us ſuppoſe its radius divided into fix equal parts, 
by means of the concentric eireles r, 2, 3, 4, 5, 6. 
No ſince the circumferences of all circles are to each 
other as their reſpective diameters ; it will evidently fol- 
lo, that the velocity, and centrifugal force, of the par- 
ticles contained in each circle, will increaſe according to 
tze ſeveral diſtances from their axis, or center of mo- 
a. Again, 5 : ac] 


| FO OR II. even 
Let be, 2, plate III, repreſent the polar ſection of a 
globe, AA its axis, and E E its equator, and let us ſuppoſe 
its equatorial radius divided into fix equal parts, as re- 
ente by the lines 1, 2, 3, 4, 5, 6, running parallel 
to the axis A A. Hence it appears, according to the for- 
mer diagram, that the velocity and centrifugal force of the 
particles contained in each line will increaſe according to 
their reſpective diſtances from their axis of motion A A. 
No fince the velocity, and centrifugal force, of the 
panic Suid in the 8 axis A A, is nothing; and that 
4 + the 
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the velocity and centrifugal force of the particles con- 
tained in the lines 1, 2, 3, 4, 5, 6, increaſe according to 
their reſpective diſtances from their axis of motion A A, 
it evidently follows, that the equilibrium of gravitation 
is deſtroyed in all revolving bodies: and therefore ſuch 


as turn round their axis in a ſtate of fluidity, will neceſ- 


ſarily depart from a ſpherical form, and aſſume that of an 
oblate ſpheroid, whoſe equatorial diameters will exceed 
their polar diameters, in a certain ratio, according to the 
/[quare of their periodical rotations. 

Such are the conſequences W ariſing from the 
laws of gravity, fluidity, and centrifugal force, com- 
bined : and therefore ſince there are no other laws or 
principles in nature yet known, whence bodies can natu- 
rally acquire oblate ſpheroidical forms; may we not 
thence conclude, that all oblate ſpheroidical bodies ac- 
quired thoſe particular forms, by revolving round their 
con axis in a ſtate of fluidity, b they 7927 be 
firm and ſolid in their reſent au.. 

Therefore ſince it is a truth unirerklly known; that 
the figure of the earth is an oblate ſpheroid, perfectly 
coinciding with the laws of gravity, fluidity, and cen- 
trĩfugal force; may we not thence infer that the earth 
acquired its oblate ſpheroidical form by revolving round 
its axis, in a ſtate of fluidity ; OOO it is firm and 
| id in. i peoſens. Bats : F e nf SHOP os 
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Now fince the figure of the earth fo e 
cides with the unalterable laws of nature, the preſump- 
tion is great, that its diurnal rotation has not ſuffered 
any change or variation, but has performed equal rota- 
tions in equal times from the moment of its * es 
to the preſent era. 

— Whence it appears is kighly FRY that as the diurnal 
_ revolutions of the earth have been performed in equal 
periods of time, in all preceding ages; by parity of rea- 
ſon we may preſume, that its annual revolutioms have 
allo been performed in equal periods of time; and if ſo, 

the menſurations of time have been invariably alike from 
the beginning of the world to the preſent era. 

Having endeavoured to prove from the laws of nature, 
that the earth was originally in a ſtate of ffuidiey; and 
likewiſe that chelength of days and years have been equa- 
ble in all preceding ages; let us take into conſideration 
the cauſe of its fluid ſtate; and whether it is more proba- 

ble that the earth had a beginning, or that i it e wa- 
eld from eternity, as ſome have imagined. 5 
It will be readily granted, that if the Wet was crea- 
ted, it muſt have been brought into exiſtence. either in 
a ſolid, or in a fluid ſtate: if we fuppoſe the former, it 
muſt have been diſſolved, and this by an univerſal diſſol- 
vent principle: therefore, ſince no fuch principle is yet 
known to exiſt i in ee, it ſeems much more teaſona- 
4014 6. 1 8 | ble 
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ble to conclude, that the fluidity of the earth was owing 
to the firſt aſſemblage Han | 
to any ſubſequent ſolution. 

Therefore it is more probable that the earth had a be- 
ginning, than that it has exiſted eternally, as ſome writers 
have ſuppoſed; though the period of its paſt exiſtence has 
not hitherto been philoſophically aſcertained. 

As ſome further teſtimony of the preceding Sn 
Lock with reſpect to the fluidity of the earth, the equabi- 
lity of its diurnal rotation, the commencement of its firſt 
exiſtence, &c-it may not be improper to enumerate the 
following inſtances with reſpect to the planetary ſyſtem. 

Sir Iſaac Newton has obſerved, Propoſition 18, Fheo- 
rem 16. That the axis of the planets are leis than 
the diameters drawn perpendicular to the axis. 
The equal gravitation of the parts on all ſides, would 
« give a ſpherical figure to the planets, if it were not for 
< their diurnal revolutions in a circle. By that eireular 


motion it comes to paſs that the parts receding fron 


| <<: their axis, endeavour to aſcend about the equator; 
« aad therefore if the matter is in a fluid Rate; by its aſ- 
cent toward the: equator it will enlarge the diameter 


Echereg and by is deſbent toward dhe poles it will 


Cn ſhorten che nig bagborg ,uuαν n ag et e 

So the diametep of Jupiter (by the concurring obler- 
. © vations of aſtronomers)” is found ſhorter between pole 
A a, than from eaſt to weſt. And by the ſame 


c ow 
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ee argument, if our earth was not higher about the equa- 
© tor than at the poles, the ſea would ſubſide about the 
_ © poles, and, riſing about the equator, would RO al 

e things there under water. | 

And according to the obſervations of Mr. Herſchel. on 
the planet Mars, it appears that its Menne diameter 
is greater than its polar diameter. 

Such phenomena therefore, ſeem to 6 thi! all he 
planetary: ſyſtem is equally ſubject to the fame laws of 
gravity, and centrifugal force with the earth: and alſo 
that the former as well as the latter were originally in a 
| Rate of fluidity, and derived their oblate On 

forms from the ſame principle. 
_ - Hence we may conclude, that the Auidity of the VU 
nets was not owing to any diſſolyent principle, but to 
the firſt aſſemblage of their component parts: whence 
it appears that they were alſo brought into exiſtence at 
ſome remote period of time, and have not eee 
all eternity, as might have been imagined. isgig 7? 

Whether the above inferences are wn or hoe! 
muſt be ſubmitted to the judgment of the candid reader; 
however, ſince we are not conſcious that any part there- 
of is in any degree repugnant to the laws and operations 
of nature, we ſhall therefore proceed to conſider the con- 
ſequences ariſing from nnen in the 
77 % be DN: 2) 01 Ter, t 
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| CHAP. I. 
Of the chaotic State of the Earth. Of its not being 


habitable. Of the Antiquity of geometrical and pbilo- 
ſopbical Sciences. 


Cons to the reſult of the preceding deduc- 

tions, the globe which we now inhabit, was ori- 
ginally in a ſtate of fluidity, owing to the firſt aſſemblage 
of its component parts, and the infinite diviſibility of 
matter. Our preſent object therefore is to inveſtigate 
the conſequences neceſſarily ariſing from that Fan 
ſtate and condition of the earth. 

The fluidity of the earth manifeſtly Pg that the 
particles of matter which now compoſe the ſtrata and 
all other ſolid bodies, were not originally united, com- 
bined, or fixed by coheſion, but were actually in a ſtate 
of ſeparation, as particles of ſugar, or ba diſſolved and 
fuſ . ip in water. 

I.t is a truth univerſally known, th the companies 
parts of the moſt denſe bodies become ſuſpended in what 
ever menſtrua they are diſſolved: as for inſtance, the par- 
ticles of gold in aqua regia, ſilver in aqua fortis, ſalts in 
water, and water in air. Nay we may likewiſe add, that 
the component parts of mercury in the act of diſtilla- 

rn become — in air, notwithſtanding the ſpe · 
cihc 
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cific gravity of the former is to that of the latter, as 
11000 to I, nearly. -Such therefore are the conſequen- 
ces neceſſarily ariſing from the infinite diviſibility of mate 
ter, none being heavier or lighter than another, when 


thus reduced to their original elementary principles. 


Whence it appears, that when the component parts of 


the earth were firſt aſſembled together, they were in a 


fate of uniform ſuſpenſion, and ſeem to have compoſed 
one general undivided maſs or pulp, of equal conſiſtence 
und ſameneſs in every part, from its ſurface to its center; 
and therefore conſtituted that particular ſtate and eondi- 


tion of the earth, which the ancients have named chaos, 


and have deſcribed as a confuſed maſs or pulp, compoſed 
of all the various elementary principles blended together, 
and "without form and vvid. That is to ſay, the chaos 
had not yet acquired an oblate ſpheroidical form, and the 
component parts thereof were void of that arrangement 
which conſtitutes bodies of different denominations; as 
air, water, ſtone, minerals, &c. but the whole -maſs 


compounded of the various elementary principles, blend- 
"wi grain; vnc confuſed beip, a Pia 


-Colfequently the chactic fate of the tarth was totally 


E unfitfor-animal or:vegetable life; and therefore it would 


be extremely abſurd,” and repugnant to the laws of na- 
ture, to ſuppoſe that any ſuch bodies were created before 


5 Wan to the nature of their 
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exiſtence, And this idea, concerning the primitive ſtate 
of the earth, not only coincides with the Moſaic account 
of the creation, but likewiſe with the opinions of the moſt 
ancient philoſophers, hiftorians, and poets, who have 
roundly aſſerted, but not proved the doctrines they have 
advanced; for, it does not appear that their opinions 
were the reſult of phyſical deductions, but they rather 
ſcem to have been borrowed from popular opinions, 
which prevailed in the ſeveral ages wherein tne authors - 
lived. For inſtance, 
„The Phenicians believed that the earth was ai 
ce nally a fluid maſs or pulp: and the ſame opinion 
« is well known to have been fo ſtrongly impreſſed on 
© the minds of the Egyptians, that one of their kings, 
ce Ptolemy, the ſon of Lagos, is faid to have erected a 
« temple in commemoration of it, built of all the vari- 
< ous kinds of flones; in which was placed arr altar ** 
divers colours, and a ſtatue of the god Serapis, com- 
poſed of all the different kinds of metals mixed toge- 
« ther, alluding to the confuſion of elements. See 
Hiſtoire de la Philoſophie, par Deſlandes. 

Such were the doctrines maintained by the ancients 
concerning the original ſtate of the earth; but it does 
not appear whether the Phenicians or the Egyptians were 
the original authors of thoſe tenets, or whether they were 
borroived from the learning of more ancient nations. 
Fe D Thus 
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Thus d however we may venture to aſſert, name- 
ly, that fance it appears that the earth in its chaotic ſtate, 
was not habitable ; we may thence conclude, it was not 
inhabited: and therefore ſuch opinions could not have 
been originally derived from obſervation. Whence it ne- 
ceſſarily follows that ſuch doctrines were originally the 
reſult either of revelation, or of reaſon, Now if, from 
the former, all phyſical inquiry ceaſes ; but if from the 
| latter, or from philoſophical deductions, may we not 
- thence conclude, that ſuch opinions were originally de- 
rived from the laws of gravity, fluidity, and centrifugal 
force; fince there are no other principles in nature yet 
known, from whence ſuch ideas could have been fully 
and truly obtained; though there are many corroborating 
teſtimonies which | evidently ſhew, that the earth was 
originally in a tate of fluidity ; and therefore the pre- 
ſumption is great, that the Newtonian philoſophy was fa- 
miliarly known in remote antiquity, poſſibly much an- 
terior to the Phenician or Egyptian nations, though to- | 
tally loſt, . and e en again by Sir Iſaac _ 
Newton. 
_ Hence we confider the opinions of the ancients con- 
cerning the chaotic ſtate, of the earth, as the ſcraps or 
fragments: of ancient learning. 

- It is a common obſervation, that arts ever expire with 
ruined empires, conquered. by ſavage barbarians. And 

. 7 We 
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we have likewiſe ſome inſtances upon record of great 
revolutions ariſing from natural cauſes, in the early ages 
of the world; namely by /ubterraneous convulfions, de- 
luges, &c. whereby the ſucceeding race of people were 
deprived of the advantage ariſing from the preceding 
ſtate of arts, as much as if no ſuch arts had ever 
exiſted. HIS 

The obſervations of Lord Bacon ſeem to corroborate 
the preceding ideas, relative to the antiquity of ſcience. 
In his preface on the Wiſdom of the Ancients, he writes 
thus: "a7 e ee | 
Above all things this prevails moſt with me, and is 
« of fingular moment; many of theſe fables do not ſeem 
© to have been invented by the authors by whom they 
© are related and celebrated, as Homer, Heſiod, and 
ce others; for if it were ſo, that they took beginning in 
ce that age, and by thoſe authors by whom they are de- 
„ livered and brought to our hands, I imagine there 
ce could be no great or high matter expected, or ſup- 
© poſed to proceed from them, in reſpe to thoſe origi- 
© nals. But if with attention we conſider the matter, 
« it will appear that they were delivered and related as 
© things formerly believed and received, and not as new- 
ly invented, and offered to us. Beſides, ſeeing they 
are diverſly related by writers that lived nearly about 
one and the fame time, we may eaſily perceive that 

5 Da. . 
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e they were common things, derived from precedent 
« memorials; - and that they became various by reaſon of 
e the divers ornaments beſtowed on them by particular 
te relations. And the conſideration of this muſt needs 
te increaſc in us a great opinion of them, as not being 
« accounted either the effects of the times, or inven- 
« tions of the poets, but as facred relicks, or abſtracted 
« airs of better times, which by tradition from more 
& ancient nations, fell into the trumpets and flutes of 

* the Grecians. 

The obſervations of this great Waun ON the 
wiſdom of the ancients, ſeem to coincide with the pre- 
ceding ideas, relative to the ſtate of learning and ſcience 
in remote antiquity,—that ſeveral branches thereof were 
brought to a conſiderable degree of perfection, in ages 
much anterior to any hiſtory or tradition now extant ; 
but have become ſo far mutilated by length of time and 
ſundry occurrences, that only a few ſcraps thereof remain, 
as the veſtiges of ancient ſciences. 

Indeed the remains of thoſe ancient buildings, 2 
Egyptian pyramids, and the ruins of Palmira and Balbec, 
are ſo many inconteſtible evidences of the antiquity and 
perfection of arts and ſciences. The former being planned 
and executed on the beſt geometrical principles for dura- 
tion; and the latter are ſo elegantly planned and execu- 
ted, that they are eſteemed as ſtandards in the ſcience of 


Fr archi- 
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architecture in the preſent age. The former are ſaid 
to have been erected much beyond the reach of hiſtory: 
and the latter are ſaid to be of ſuch great antiquity, as 
to render the era of their erection very n and 
doubtful. | 
Now it appears to by a matter N conſideration, 
that theſe noble magnificent edifices are conſtructed 
upon geometrical principles; ſince it will be readily 
granted, that the ſcience of geometry was known, 
and brought to a conſiderable degree of perfection, 
before it was applied to the conſtruction of theſe build- 
ings: therefore, ſince the exiſtence of the ſeience of geo- 
metry, and its application in the above inſtances, are ſo 
very obvious, may we not reaſonably preſume, that the 
lame ſcientifical principles might have been applied 
in the inveſtigation of philoſophical ſubjects: and particu- 
larly in demonſtrating the magnitude and figure of the 
earth, from the laws of gravity, fluidity, and centrifugal 
force. Indeed when we conſider the coincidence ariſing 
between the reſult of phyſical reaſoning, and the doe- 
trines advanced by the Phenicians and the Egyptians, we 
may deem it as a certain truth, that thoſe doctrines were 
originally the reſult of philoſophical. reaſonings, and were 
not the invention of poets : for in the firſt place, they 
could not have been obtained by tradition alone, as man- 
1 kind was not an eye witneſs al the chaotic ſtate of the 
Wc; earth; 


1 22. 1 
— "_——y = ap——_—_—_—_—— — — — 


TE EX... 


42 oN THE ORIGINAL STATE 


eatth; and in the ſecond place, there are no other prin- 
ciples in nature yet known, whence ſoch u deines could 


ö have been derived. "30 rr 


Hence we conclude that the VA of geometry and 
philoſophy were known in ages much anterior to hiſtory 


- or tradition: in favour of which opinion ſome- other in- 


ſtances will appear in the courſe of this wok. 

But theſe conſiderations are rather a digreſſion from 
as ſubje& before us. Therefore we ſhall now return 
to the chaotic ſtate of the earth, and endeavour to aſcer- 
tain whether its component parts were created homoge- 


nedus or heterogeneous, as being a neceſſary een 
to the enſuing reſearches. | TELLS 


— — — — — — — — 


CHAP. 1. 
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neous or bererugeneuus. 


AV ING endeavoured to ſhew, that the terra- 
queous globe was originally 2 fluid, chaotic, un- 
divided maſs, compoſed of all things blended together, 
ſo as to render it totally unfit for animal or vegetable 
life, we have now to conſider, whether its component 
parts were homogeneous or heterogeneous, as a neceſſary 


7 0 nd 1 inveſtigation of the ſubject. a 
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If the component parts of the chaos were created ho- 
mogeneous, or endued with one univerſal quality, affi- 
nity, or ſameneſs, we might thence conclude, that ac- 
cording to the immutable laws, of nature, they would 
neceſſarily have remained of one univerſal denomination 
to the end of time: and ſo, in like manner, if they were 
created heterogeneous, or endued with a variety of prin- 
ciples, or laws of elective attraction, they would neceſ- 
ſarily have ed of different qualices or affinities to 
the end of time. I 

_ Theſe axioms. being od; it remains now to 
. whether the component parts of the earth 
are homogeneous, or heterogeneous: for whatever 
qualities or affinities are found to exiſt in the particles of 
matter, we may thence infer, from the unalterable laws 
of nature, that the component parts of the chaos were 
endued with ſimilar principles, or laws of attraction. 

Now, no truth in nature is more obvious, than that 
the component parts of the earth are endued with a va- 
riety of principles, or laws of elective attraction; though 
they are equally and univerſally ne by one and the | 

ſame law of gravitation; 

But theſe are truths.indeed, more K W 
than to many other. claſſes of mankind; and therefore 
ſome account thereof becomes requiſite, in order to ſhew 
the principles on which the arrangement of matter into 


various ſubſtances S Nin | 
F The. 
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The celebrated chymiſt, M. Macquer, has laid down 
the laws of affinity, or elective attraction, as ſo many 


propoſitions, neceſſary to the inveſtigation of many na- 
tural phenomena, or the effects produced by different 


combinations of matter: upon which prineiples alone, 


the ſeparation of the chaos into air, water, &e. is wholly 
founded. This eminent author obſerves, r 
of Chymiſtry, vol. x. p. 12, that. | 
en concur with dy 
<« obſervation: to prove that different bodies, whether 
_ © prineiples or compounds, have ſuch a mutual confor- 
« mity, relation, affinity, or attration, if you will call 
it fo, as diſpoſes ſome of them to join and unite toge- 
ther, while they are incapable of contracting any 
union with others. This effect, whatever be its cauſe, 
E will enable us to acconnt for, and connect together, 
« all the phenomena that chymiſtry produces. The 
& nature r 
& kid down in the following propoſitions. 8 Hand 
Fiſt, If one ſubſtance has any Airy & confor- 
E mity with another, the two wil unite. together, and 
5 form one compound. 
| © «Secondly, Ie may be 1662 down us © gba? rule, 
chat afl fimilar ſubſtances have an affinity with each 
other, and are conſequently diſpoſed to unite ; . 
. — IT, . 
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ce Thirdly, Subſtances that unite together, loſe ſome 
ce of their ſeparate properties; and the compounds reſult- 
c ing from their union partake of the properties of thoſe 
e ſubſtances, which ſerve as their principles. 

« Fourthly, The ſimpler any ſubſtances are, the more 
te perceptible and conſiderable are their affinities: whence 
ce it follows, that the leſs bodies are compounded, the 
« more difficult it is to analyze them; that is, to 
c ſeparate from each other the principles of which 
ce they conſiſt. 

&« Fifthly, If a body conſiſts of two ſubſtances, and to 
te this compound be preſented a third ſubſtance, that 
ce has no affinity at all with one of the two primary ſub- 
ce ſtances aforeſaid, but has a greater affinity to the other 
cc than thoſe two ſubſtances. have to each other, there 
ce will enſue a decompoſition, and a new union: that is, 
« the third ſubſtance will ſeparate the two compounding 
ee ſubſtances from each other, coaleſce with that which 
ce has an affinity with it, form therewith a new combi- 
nation, and diſengage the other, which will then be 
left at liberty, and ſuch as it was s before it had con- 
e trated any union. 

„ Sixthly, It happens ſometimes that when a third 
e ſubſtance is preſented to a body conſiſting of t ſub- 
« ſtances, no decompoſition follows ; but the two com- 


© pounding ſubſtances, without quitting each other, 
| 2 Eo noi! 31-20 unite 
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ct unite with the ſubſtance preſented to them, and form 
«© a compoſition of three principles: and this comes to 
5 paſs when that third ſubſtance has an equal, or nearly 
« equal, affinity with each of the compounding ſub- 
* ſtances. The fame thing may alſo happen even when 
5 the third ſubſtance hath no affinity but with one of the 
© compound ſubſtances only. To produce ſuch an 
effect, it is ſufficient that one of the two compounding 
s ſubſtances have to the third body a relation equal, or 
«nearly equal, to that which it has to the other com- 
«pounding ſubſtance with which it is already combined. 
“ 'Thence it follows, that two ſubſtances, which, when 
< apart from all others, are incapable of contracting any 
union, may be rendered capable of incorporating to- 
e gether in ſome meaſure, and becoming parts of the 
te {ame compound, by combining with a third ſubſtance 
* with which each of them bas an equal affinity. 
es geventhly, A body, which of itſelf cannot decom- 
te poſe a compound conſiſting of two ſubſtances, becauſe, 
as e juſt now ſaid, they have a greater affinity with 
each other than it has with either of them, becomes 
__ © nevertheleſs capable of ſeparating the two by uniting | 
« with: one of them, when it is itſelf combined with 
another body, having a degree of affinity with that one 
L ſufficient to compenſate its own want thereof. In 
that caſe, there are two affinities, and thence enſues a 
e dauble decompoſition and a double combination. 
oo 6 Al Such 
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Such are the conſtant invariable laws impreſſed upon 
matter of all denominations, now exiſting, whether ſo- 
lids or fluids. And we have much reaſon to ſuppoſe, 
that upon the various combinations thereof, all the phe- 
nomena in the vitble "pay of the material world a&u- 
ally ariſe, 

Hence we may conclude, that fince 4. laws of na- 
ture are unalterable, the preſumption is great, that the 
component parts of the chaos were heterogeneous or en- 
dued with the ſame variety of elementary principles, or 
laws of elective attraction, as above repreſented ; not- 
withſtanding they are equally governed ah one bey 1 
ſame univerſal law of e un 2 1775 
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of * Chaos, whether inſtantancoi hy or rogreſſocl 
formed into a habitable World. 


N the preceding chapters we have endeavoured to 
ſhew, that the earth was originally a fluid, chaotic, 
heterogeneous maſs, totally unfit for animal or vegetable 
life; therefore it becomes requiſite to inquire, whether 
the chaos was inſtantaneouſly or be nn into 
a habitable world. 
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No one will preſume to douht but that the ſame BxIxo 
who created matter, and governs it by immutable laws, 
might have formed the chaos into a habitable world in a 
moment of time, had he ſo pleaſed. 

It is not however the buſineſs of philoſophy to inquire 

what the DeriTy might have done, with reſpect to the 
formation of the earth; but to diſcover, if poſſible, by 
what mode he is pleaſed to act, in the continuation and 
government of his works: for by whatever mode the 
operations of nature are continually carried on, we may 
thence conclude, that by the fame mode the chaos was 
formed into a habitable world. | 

A little obſervation will fatisfy the moſt inquiſitwe 
mind, that the operations of nature are progreſſive in the 
production of animal, vegetable, and mineral ſubſtances. 

The plants and fruits of the earth riſe to maturity from 
their ſeeds, or firſt principles, in a regular uniform pro- 
greition: and we have many obvious inſtances of the 
progreſſive formation of ſtone, and minerals, in the 
bowels of the earth; for inſtance, 

1. The ſprings at Matlock Bath in Derbyſhire, though 
extremely pellucid and friendly to the human conſtitu- 
tion, are nevertheleſs plentifully ſaturated with calcarious 
matter, which readily- adheres to vegetables and other 
ſubſtances, immerſed in their ſtreams, and thus, by a 
conſtant accretion, large maſſes of ſtone are gradually 


formed. 
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formed. The banks on which the bathing houſes ſtand, 
and likewiſe the buildings themſelves, are . com- 
poſed of ſuch materials. 

2. The limeſtone rata in Derbyſhire; and in many 
other parts of England, abound with the ex of ma- 
rine animals, or the impreſſions of them, in the ſolid 
ſubſtance of the ſtone; and we have likewiſe ſeveral in- 
ſtances related by authors, of the bones of terreſtrial ani- 
mals, and alſo of wood, having Wein found wo 4 
in frata of ſtone, 

3. A complete human ſkeleton, with Britiſh wk 
chains, iron rings, braſs bits of bridles, &. were dug up 
in a ſtone quarry, near the Earl of Widrington's _"_ at 
Blankney in Lincolnſhire, 

4. Human bones ' and armour, with Roman coin, 
fibulz, &c. were found in a ſtonepit, in the park at EE, | 
Hunſtanton in Norfolk; ſuppoſed to have been buried 
in the earth after a mare n 8 — n 
Tranſ. vol. vi. p. 444. ö 

5. In the mountains of IE _ a Wi from 
Meaſtrick, the vertebræ of a erocodile, thirty feet long, 
were found in a fratum of ſandſtone, well preſerred. 

6. The remains of a crocodile were alſo found in a 5 
/tratum of ſtone at Blenheim, the ſeat of the Duke of . 
1 and are now in the W of the 

| | 7. The | 
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with metallic particles, gradually exuding on the ſurface 
N T 5 of 
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7. The beds of argillaceous ſtone, &c. incumbent on 
audi contain a great variety of figured foſſils, doing 


ing different ſpecies of the vegetable creation. "rol 
8. The conſtant accumulation of mineral fobfiamees, 


| inthe caverns and fiflures of the limeſtone frara, is no 
leſs evident than the ſtony concretions. And 


9. The ſtalactites which hang from their lofty roofs, 
as icicles from the eves of houſes, are continually increa- 
ſing in number vnd magnitude; and the bottoms and 
fides of the caverns are daily incruſting with ſpar, and 


other mineral ſubſtances. Such operations of nature 


may be conveniently obſerved in thoſe celebrated caverns 


called Pool's Hole, near Buxton, and Peak ON, at 
Caſtleton. 


10. Many of theſe ee caverns e glſore⸗ 
are alſo ineruſted with alternate laminæ of ſpar; lead ore, 
zine ore, pyrites, fluor, and other ſubſtances; and in 
theſe receſſes they eryſtallize in various forms, peculiar 
to the nature, or affinities of their component parts. 

Mere we allowed to reaſon upon the general cauſe of 
theſe wonderful appearances, we ſhould be apt to con- 
clude from the various circumſtances accompanying 


them, that they ariſe from water filtrating ſlowly through 


the incutnbent rata; and taking up in its paſſage a vari- 
ety. of mineral ſubſtances, and becoming thus ſaturated 


: 
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of the caverns and fiſſures, in a quieſcent ſtate; the a- 
queous particles evaporate; and leave the mineral ſub- 
ſtances to unite according to their affinities. wa 
Hence a variety of mineral ſubſtances are daily form: 
ing in ſelect bodies, though in one general maſs; : 
part thereof conſiſting of ſpar, another of fluor, hk ore, 
the ore of zinc, cryſtal, or whatever ſubſtances may 
happen to have been collected by the Wy in its paſ- 
ſage through the incumbent rata. > 
Such cryſtallization however depends-in ſome meaſure. 
on the quantity of water exuded through the pores of 
the ſtone ; for if the quantity exuded exceeds the quantity 
evaporated, ſtalactites are produced in one inſtance, 5 
tubes in another. | 
The latter are thus formed, If a drop of water 
hangs from the roof, and remains ſuſpended, but near- 
ly dropping, the aqueous particles evaporating from the 
ſurface thereof ſooner than from its interior parts, the 
mineral particles unite on the ſurface of the drop, while 
the interior part remains fluid; the water thus detained 
is continually increaſing, and gradually extends in length 
downward. The proceſs, thus going on, frequently 
forms tubes, one or two feet ae and about one 
tenth of an inch diameter. 
Buch phenomena as above recited, evidently der that | 
all beds of ſtone were originally in a ſtate of fluidity, to 


- 
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receive the bodies thus entombed, and therefore ſerve to 
corroborate the concluſions we have drawn in Chap. I. 
And they, likewiſe, together with the mineral produc- 
tions, abundantly: teſtify that the operations of nature 
are progreſſive in all the viſible _ of the material 
world. | 

Whence it appears chat the chaos was not inflantane- 
ouſly, but progreſſively formed intoa habitable world. 


C HA P. v. 


07 the Separation of the Chaos into ſeleci Bodies of vari- 
ous Denominations, viz. Ar, . ater, Earth, and 


other SubRances. 


AVING premiſed the general laws or principles 
beſtowed upon matter, whereby the material 

world is conftantly and invariably governed; and hav- 
ing likewiſe attempted to inveſtigate the original ſtate 
of the earth, or the mode of its firſt exiſtence, its be- 
ginning, and the equability of its annual and diurnal re- 


volutions: we ſhall endeavour to trace the progreſſive 
operations of nature in the ſeparation of the chaotic 


maſs into air, water, earth, and other ſelect ſubſtances, as 


2 


Pre- 
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preparatory ſteps toward unfolding the! formation n 
the chaos into a habitable worlc. | 
The firſt operation which apparently Fi itſelf to 
our conſideration, is the figure of the earth; for accord 
ing to propoſition the ſecond, page q, the fluid maſs no 
ſooner began to-reyolve upon its axis, than its compo- 
nent parts began to recede from their axis of motion, 
and thus continued till the earth had acquired its preſent 
oblate ſpheroidical form. The two forces then became 
equally balanced, and the equilibrium of ee re- 
ſtored. N 
The component parts of the ec being Hos aided 
at a ſtate of reſt with reſpect to the effects ariſing from 
gravity, and centrifugal force,” began mare immediatel7 
to act according to their affinities, or the laws of elective 
attraction; for according to propoſition the ſecond, page 
224, particles of a ſimilar nature attract each other more 
powerfully than thoſe of contrary affinity, or quality. . 
But to illuſtrate this doctrine, let us ſuppoſe that a 
variety of ſalts are diſſolved in one and the ſame men- 
ſtruum, or maſs of water; it will come to paſs, that 
particles of a fimilar nature will unite, and form the 
fame ſelect ſubſtances as they were before ſolution; pro 
vided the menſtruum remains perfectly quieſcent z-1fors! | 
on the contrary, no union will. take place among-them; - 
as the particles of the ſeveral ſalts will remain in a ſtate 
1 of 


_ 


Theſe matters being an ed it villerndendy 
appear, that the component parts of the chaos no ſooner 


tal maſe, in a like proportion of time, ſooner than the 
Etter, and ſurrounded lee wife a 
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of ſolution, equally diffuſed throughout the whole maſs 


of water: eee Re gee mean 


of fimilar ſubſtances. . 


became quieſcent, than ſimilar particles began to unite, 
and compoſe: bodies of various denominations 5 that 
is to ſay, the particles of air united with thoſe of air, 
thoſe of water) with water, and thoſe of earth with 
earth; and with their union LAT, e 
gravities. 

-The uniform POO n which 
had hitherto prevailed throughout the chaotic maſs, be- 


ing thus; deſtroyed by the union of fimilar ſubſtances, 
bodies of the greateſt denſity began their approach to- 
ward the center of gravity, and i ion 
_  levity aſcended toward: the ſurface. 


Thus apparently commenced. the ſeparation of the 
chaos into air; water, aartb, and other ſelect bodies: 
Now ſiuce the. ſpecific gravity of air, is to that of 
water, nearly as 1 to 800. ; therefore, according to the 
laws of ſtatics, the former became freed from the gene- | 


1 atmoſpbers.' '« \\ ai nds arte ene 
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The proceſß of ſeparation ſtill goes on, and the earth 

conſolidates every day more and more toward its center; 
and its ſurface became gradually covered more and more 
nenn, een ene ON ne 
. 15 
The by the unten of Gmilar particles, eee 
* the ocean ſeem to have been ſeparated from the ge- 

neral maſs, in ſucceflive periods of time; and were pro- 
greſſively freed from all impurities, and en per- 
W WMP. U STE o: Anne 12UC 
To the laws of ee eee ee 
aſcribe! that ſameneſs of quality which prevails in frats 

of different denominations, ascalcarious, argillaceous, '&c.. 
and allo the: aſſemblage of all other particles into ſelect 
bodies of metals, minerals, ſalts, talcs, ſpars, fluors, 
cryſtals, diamonds, rubies, amethyſts, &c. mm 
we w phenomena in the natural world. 

- Having thus endeavoured to trace the operations of 
nature in ſeparating the component parts of the \chaos; 
and arranging them into ſele& claſſes of different deno- 
minations; it becomes a matter of ſome importance to 
conſider, that as the ſun is the common center of gra- 
vity, or one of the great governing principles in the pla- 

netary ſyſtem ; ve may thence infer that the ee 

OY was at leaſt coral a ee W 
, Melih inf 3180 v OLE 7 io 25126 11 ee 
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Thhereſore as the chaos revolved upon its axis during 
the periau of its ſeparation into air and water, and their 
© becoming freed from all groſs matter and rendered fit 
for animal life, we may thence reaſonably inſer, that 
as the atmoſphere was progreſhvely freed from heteroge- 
neous ſubſtances, light and: heat gradually increaſed every 
day more and more, until the ſun became viſible in the 
fumament, and ſhone with its full luſtre and nen 
a N the face of the new formed globe. | 
Such appearing to have been the natural e a 
progreſſion of theſe things, the preſumption is great, that 
light, and like wiſe ſeveral days and nights preceded the 
fun's appearance in the firmament; which ſeems to 
corroborate the ſeripture account of the creation; name- 
_ tyy that of ſeveral days and nights preceding the crea- 
tion of the ſun and moon, or their becoming viſible on 
the fourth day of creation. How far the reſult of this 
reaſoning may ſerve to illuſtrate the e, er: peng nn we 
readily ſubmit to the candid reader. 44 di $138 
Before we conclude this chapter, - it Rs not hin un- 
worthy of the reader's, attention to conſider in what par- 
eee eee ee ee 
=p hos LM arg ad e400 10. X11 
Me have already obſerved thas . an \ wan: 
tial requiſite to the union of fimilar ſubſtances; and there- 
ſore as the central parts of the chaos were more quieſcent 
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than thoſe nearer to the ſurface, we may thence infer, that 
the laws of affinity began to operate ſooner inthe central 
parts, than in thoſe near the ſurface : therefore it ſeems 
repugnant to the laws of nature, that the central part of 
the earth ſhould conſiſt of water only, and the exterior 
part of a ſhell or cruſt, as ſome have imagine. 


CHAP. VI. 


Of the | Formation of the Primitive 1 land, 5 * * 


AVING: el ta trace che 1 ope- 
rations of nature in the formation of the atmoſ- 
phere and ocean, and in rendering them perfectly pure 
and fit for animal life; we have now to conſider the 
formation of the primitive iſlands for the reception of the 
terreſtrial animal and vegetable kingdom. 
According to the reſult of the preceding e the 
fog univerſally preyailed over the earth: therefore in or- 
der to inveſtigate the origin of the primitive iſlands; let 
us ſuppoſe for the preſent, that during the ſeparation 
of the atmoſphere and the ocean from the chaotic maſs, 
the earth was perfectly free from the attractive influence 
of all other bodies; or that e * the 


uniform law of its on gravitatio . 
| Under 


1 
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Under ſuch circumſtances it will neceſſarily follow, 
that as the chaos was an uniform pulp, the ſolids would 
_ equally ſubſide from every part of its ſurface, and n 
ny become equally covered with water.. 
On the contrary, if the ſun and the moon ae 
n che 80 as before ſuggeſted, their attractive in- 
fluence would neceſſarily interfere with the regular uni- 
form fubſiding of the ſolids: for as the ſeparation of the 
ſolids and fluids increaſed, ſo in like manner the tides 
would increaſe, and remove the ſolids from place to ers 
without any order or regularity. 

Hence the ſea became unequally open a thoſe i in- 

_ equalities daily increaſing, in proceſs of time dry land ap- 
 _ peared, and divided the ſea, a THe 
vailed univerſally over the earth 
gBuch we conceive to have been the e ne- 

Etkidy ariäng from the chaotic ſtate of the earth, ha: 
its coexiſtence with the ſun and the moon. 4) 
Whence we may reaſonably infer, that the pelandtive 
- Mands were formed" by the flux and reflux of the tides, 
as fand banks are daily forming in the ſea; and conſe- 


15 quently could not acquire any conſiderable extent, or 


elevation, compared to the mountains and continents 
now exiſting in the preſent ſtate of the earth; but as fo 
many uniform protuberances gradually aſceriding from 
mw * rocks, nn cliffs, or im- 
3 ti | 
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pending ſhores were then exiſting, to curb the boiſte- 
Tous waves; but the whole ſurface; of the earth was 
ſmooth, even, and uniform; the frata not yet arranged, 
and minerals. only exiſted in their elementary princi- 
ples. 

Such we preſume was the ſtate of the primitive iſlands, 
which in proceſs of time became firm and dry, and fit 
for the reception of the animal and vegetable king- 


doms. 


Having thus endeavoured: to trace the operations of 


nature in forming the chaos into a habitable world; 


we cannot paſs over in ſilence the great analogy which 
prevails between the Moſaic. account of tbe creation, 
and the reſult of the preceding deductions: for the fame 
ſeries of truths which are aſſerted in the former, are 
hereby deduced from the laws and operations of nature. 
From this obvious agreement between revelation. an. 
reaſon, in ſo many eſſential points, we may reaſonably. 
infer, that they both flow from the fame fountain, and 
therefore can never operate in contradiction to each other. 
Conſequently, by which ever means the ſame truths 
are brought to light, be it by revelation or reaſon, they 
will perfectly coincide, and that coincidence: may be 
„ as a 1 of the truth of each. en 


8 
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07 the þ Order” or Sacco in in which Land and | 
Sea Animals were created. And of their Entombment 


W e e 


_CcorpiNnG to the vinccdiity n che alto 
phere, fea, and land, were brought to maturity 
for the reception of the animal and vegetable kingdoms, 
in ſucceſſive periods of time. Let us therefore endea- 


Vvour to aſcertain the general order or ſucceſſion 2 oo 


* were ſeverally created. 

This inquiry is particularly brought 8 as con- 
taining many corroborating teſtimonies relative to the 
preceding concluſions, with reſpect to the original ſtate 
and formation of the earth, and the progreſſive order in 
which the ſeveral elements were ſeparated from the chaos, 
and 2 e and fit for animal and _ 
table life. 


The 18 on * this king vrinpipally 
a are the eu of marine and terreſtrial ani-. 


mals entombed in the ſolid ſubſtance of flone, chalk, clay, 


gravel, and ſand, in all parts of the world; upon 
mountains, in vallies, and deep receſſes of the carth, 


both neat and remote from the ſea: 


on 
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On the agreement of ſuch facts with the laws and 
operations of nature, the ſubject of the preſent inquiry 
muſt ſtand or fall: therefore much depends upon a 
faithful examination of the ſeveral phenomena relative 
to foſſil bodies. For inſtance, * Rr: 

1. In what ſubſtances animal and vegetable remains 
are found; as, in what denomination of mann n 


clay, ſand, or gravel. E 
2. Whether the ſhells, bones, and wa of f re- 


tain their native matter, or whether become wholly or 


in part changed to the ſubſtance of the pedo in which 
they are imbeded. % 

3. Whether the remains of marine and ira ani- 
mals are found intermixed in the ſame ſratum. 

4. Whether a bed of foſſil ſhells conſiſt of one ſelect 
ſpecies, or more than one; and whether the bivalves 
are united and appear whole, or only as the fragments 
of ſhells. | 

5 . To obſerve whether ſuch exuvie are natives of the 
climate where found, or of diſtant regions of the earth. 
Such are the appearances upon which the preſent in- 
quiry depends: therefore in order to obtain the ſeveral 
ends propoſed, it becomes neceſſary. to recite the obſer- 
vations of ſome eminent naturaliſts on foſſil ſhells apd 
other animal exwvie, as well as thoſe which have oc- 
curred in the courſe of my own inſpeQtion, in various 


parts of England. | 5 
8 But 
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But previous thereto, let us ſuppoſe for the preſent 
that marine animals were created prior to the primitive 
lands, or while the ſea prevailed univerſally over the 
earth; in order to conſider the conſequences thence ari- 

fing, with reſpe& to the exwvie of marine animals. 
I be generality of marine animals being naturally pro- 
lific, and having an unlimited field for their ſupport; 
they might probably increaſe and multiply ſo exceeding- 
I in a ſhort ſpace of time, as to repleniſh the ocean from 
pole to pole. 

And if the ocean were thus plentifully ſtocked with 
inhabitants previous to the appearance of dry land, it 
may be preſumed, that many of theſe animals became 
daily enveloped and buried in the mud, by the daily 


action of the tides; according to Chap. VI. 


Hence it appears, that the deeper the primitive ocean, 
the greater ſpace of time elapſed before the iſlands were 
formed; and the deeper theſe marine bodice were en- 


3 


And, as the different ſpecies « marine 0 15 are en- 
dued with different degrees of activity, thoſe particular 
| ſpecies which were the leaſt active, would conſequently 
be the leaſt able to defend, or extricate themſelves from 
fuch i interments. 

Therefore ſince all ſpecies of mel fiſh are much lefs 
active than the finny kinds, the former were probably 


thus entombed i in much —_— numbers than the latter. 
| Such 
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Such we preſume would have been the conſequen- 


ces neceſſarily ariſing from the creation of marine ani- 


mals, prior to the appearance of dry land : and there- 
fore when it is conſidered, that according to Chap. V. 
the ſea prevailed univerſally over the earth ; it ſeems 
highly probable that theſe marine inhabitants were enve- 
- loped and buried in the mud in all parts of the ſea, from 
pole to pole. 
And if they were thus buried and deprived of life, in 
ſucceſſive periods of time, they muſt neceſſarily be found 
in different ſtates of decay, and their native teſtaceous 

matter become more or leſs changed to the ſubſtance of 
the grata wherein they are included. 

_ Having proceeded thus far hypothetically, by ſuppo- 
ſing that marine animals were created prior to the primi- 
tive iſlands ; it remains now to inquire into the various 
phenomena relative to the exwvie of marine animals, and 
thence to conclude whether the preceding ON | 
are true or fallacious. 

According to the concurring teſtimony of many emi- 
nent naturaliſts, foſſil ſhells and other marine relics, 
have been obſerved in all parts of the world hitherto ex- 
plored ; even upon the higheſt mountains and in parts 
remote from the ſea ; likewiſe in vallies and deep receſſes 
of the earth, imbeded in the ſolid ſubſtance of limeſtone, 
chalk, clay, and gravel. But that in every inſtance we 

S have 
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have hitherto obſerved, the fragments of ſea ſhells are in- 
finitely more numerous than the bones and teeth of fiſh, 
The latter too are but rarely depoſited in any other mat- 
ter than in beds of ſand and gravel; and not in the ſolid 
ſubſtance of limeſtone, as the ſhells of fiſh generally 
are, even to the depth of many hundred yards, and diſ— 
perſed throughout the whole extent of the ſtrata : of 
which the cliffs and caverns in Derbyſhire, Staffordſhire, 
and almoſt every other country productive of limeſtone, 
"exhibit innumerable inſtances :- but of this more here- 
after. N | I 74 
The obſervations of Count Buffon, the celebrated na- 
_ turaliſt, on the ſubject of foſſil ſhells and other marine 
- exuvie, contain many valuable and ann. facts. | 
He fays, 

«© x. Foſſil ſhells are fund on the Alps, © on the top 
&« of mount Cenis, on the Apennines, on the mountains 
af Genoa, and in moſt of the quarries of ſtone and 
&* marble in Italy; in moſt parts of Germany and Hun- 
ce gary, and indeed generally in all the elevated places in 
“Europe. We alſo find them in the ſtones whereof the 


_ © moſt ancient ediſices of the Romans were conſtructed; 


„ 2. In Switzerland, Aſia, and Africa, travellers have 
tc obſerved petrified fiſh, in many places: for inſtance; 
4 on the mountains of Caſtravan, there is a bed of white 
< laminated ſtone, and each /amina contains a great num- 

; 2 ber 
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te ber and diverſity of fiſhes; they are, for the molt 
ce part very flat, and extremely compreſſed, in the man- 
< ner of foſſil fern; yet they are ſo well-preſerved; that 
the minuteſt marks of their fins and ſcales are diſtin- 
* guiſhable, and every other — IG one —_ 
©« of fiſh is known from another. 

6 . There are likewiſe many ebenes ak | petrified 
ce «6h between Iver and Cairo, and on all the hills and 
t heights of Barbary, moſt of which Tu ib 
<« with the like ſpecies taken in the Red Sea. 

4. The long chain of mountains, A N 
& from caſt to weſt, from the lower part of Portugal 

quite to the moſt eaſtern parts of China, thoſe which 

* ſtretch collaterally to the north and ſouth of them, 

ce together with the mountains of Africa and America, 
„which are now known to us, all contain Hirata of 
< earth and ſtone, full of ſhells. 
4. The iſlands of Europe, Aſia, and Abe 
« wherein Europeans have had occaſion to dig, whether 
< in mountains or plains, all furniſh us with ſhells, and 

e convince. us that they have this particular in common 
with their adjacent continent 

«© 6. The glaſſapetra, of the teeth of ſharks, and of 
« other fiſhes, are found. in the jaws, poliſhed and worn 
« {mooth at the extremities; conſequently muſt have 


been made uſe of during the life of the animal; and 


in 


46 : on THE ORIGINAL STATE 
in the ſhells, the very pearls are found, which the 


3A {Song animals of the ſame kind produce. 


e 7. It is well known that the purpura and pholade; 
et have a long pointed proboſcis, which ſerves them as a 
« kind of gimblet or drill, to pierce the ſhells of living 
& fiſh, on whoſe fleſh they feed. Now ſhells thus 
te pierced are found in the carth, which is another in- 
bc conteſtible proof that they heretofore incloſed living 
e ſiſh, and that theſe fiſh inhabited places where 1 
© «© purpura and pholades preyed on them. 
8. In Holland, ſea ſhells are found a hundred beet 
< below the ſurface; at Merly- la- Ville, fix leagues from 
Paris, at ſeventy-five; and in the Alps and Pyrenean 
c mountains they are found under m 
un nay even a thouſand feet. 

69. Shells are likewiſe found in the mountains of 
<« Spain, France, and England; in all the marble quar- 
cc ries in Flanders; in the mountains of Guilders ; in all 
< the hills round Paris; in thoſe of Burgundy: and 
„Champagne; and, in ſhort, in all places where the 
<« baſis of the ſoil is neither free/fone nor ſandſtone. 

4 10. By ſhells I would be underſtood to mean, not 
tt only thoſe which are merely teſtaceous, but the relics 


e of the cruſtaceous fiſhes alſo ; and even all other ma- 
e tine productions: and I can venture to aſſert, that in 
TER hams fe gin Squat of 


6 de ma- 
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ee marine productions, that they appear to ſurpaſs in 
tc bulk the matter whereby they are united. 

© 11. Among the many inſtances of the multiplicity 
of 'oylters, there are few more extraordinary than that 
« immenſe, bed which M. de Reaumur gives an account 
of, which contains 130, 60, ooo cubie fathoms. 
6 This vaſt maſs of marine bodies is in Touraine in 
&« France, at upward of thirty-ſix leagues from the ſea. 
© Some, of theſe ſhells are found fo intire, that their 
ce different ſpecies are very diſtinguiſhable. | 

*© 12. Some of the ſame ſpecies are found recent on 
te the coaſt of Poictou, and others are known to be na< 
« tives. of more diſtant parts of the world. Among 
© them are likewiſe blended ſome fragments of the more 
« ſtony: kinds of ſea plants, ſuch as madripores, fungi 
« marini, &c. The canton of Touraine contains full 


nine ſquare leagues in ſurface, and furniſhes thefe 
_ - fragments of ſhells, wherever you dig. Thus _ 


M. Buffon. See his Natural Hiſtory. 22 

We ſhall, however, be leſs aſtoniſhed at this! very 
conſiderable quantity of ſhells; when we conſider the 
vaſt increaſe of ſhell fiſh: It is not uncommon to take 
away a bed of theſe ſhell fiſh, ſeveral fatboms in thick- 
neſs; and though the places where they are fiſhed 
for appear to be intirely exhauſted, yet, in the enſuing 
year, there ſhall be as many found in all theſe places 


as . 
. a 
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as before: nor do I remember to have heard that any 
place whence they were taken, had ever been intirely 
exhauſted. 
„ 13. Near Reading in Berkſhire, a aka body 
« of oyſter ſhells has been found; they lie in a Pratum 
s of greeniſh ſand, about two feet in thickneſs, and ex- 
e tend over ſive or fix acres of ground; they are covered 
« by grata of ſand and clay, upward of fourteen feet 
<« deep: ſeveral whole oyſters are found with both their 
ce valves or ſhells lying together, as oyſters before they 
<« are opened; the ſhells are very brittle, and in digging 
them up; one of the valves will frequently drop from 
its fellow. Seyeral are dug out intire; nay ſome 
« double oyſters, with their valves united. And, 
14. In a quarry at the eaſt end of Broughton in 
3 « Lincolaikire, innumerable fragments of the ſhells'of 
e ſhell fiſh, of various ſorts, are found under a fratum - 
< of ſtone embodied in clay, with pieces of coral, and 
& ſometimes whole ſhell fiſh,” with their natural ſhells 
. and colours; ſome are moſt miſerably cracked, bruiſed 
and broken; others totally ſqueezed flat by the in- 
s cumbent weight of earth.” en $ _ Phil. 
Tranſ. vol. ii, p. 428. 
1 57 Sharks teeth are 115 up in the iſle of Sheppey, 
« retaining their nn colour not Rn: 


Eil * 
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16. „The teeth of ſharks, have likewiſe been taken 
ec gut of a rock in Hinderſkelf Park, near Malton in 
<« Yerkſhire.” Ibid. p. 430. Js 
17. In the ifle of Caldey, and elſewhere Wout 
« © Tenby in Pembrokeſhire, marine foſſils have been 
© found in folid marble, on the face of the broken ſea 
« cliffs, e hundred fathoms below the upper ſurface 
« of the rocks. Nor were they only: obſerved upon the 
«.face of theſe rocks, but even more or leſs throughout 
ce the whole mals or extent of them. This is manifeſt 
& from divers rocks hewn down by workmen for making 
« of lime, and other 5 caſually fallen from che 
& cliffs.” And, | 
18. Thouſands of follil RIP n ns | 
ce to thoſe of divers ſorts of ſea fiſh, have been found in 
quarries and . pits about Oxford. ot As 3 * 
p- 178. 182. n | / 
019. “ Kt Thamic in Oxfordihire, * as e or 
< thunderbolt ſtones, are found in a fratum of blue clay, 
<« which ſtill retain their native ſhelly ſubſtance. 
20. „ The belemnites found in gravel pits,” have fuf- 
<* fered much, by their being rubbed again cn . | 
4 in NE: fluctuation of waters, | 
21. The nautili and belemnites are Bene ond 
ce at Fe near Oxford. Philoſophical Tranſactions, 
vol. liv. p. 5 


93 
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22. % At Weſtbere, an obſcure village, about three 
miles eaſt of Canterbury, many oyſters and other ſhells 
ee were dug up, at a conſiderable: depth, together with 
& an iron anchor : and another anchor was W at 1 Weg 
4 _— on the ſame fide che llt. 
23. FHardel Cliff, in Hampfhire, bianhe a Peet 
6. 3 of turbinated and bivalve. ſhells, which ſtill 
& xetain the native matter and colour of marine ſhells; 
© many of theſe are natives of very diſtant regions, and 
- © others of them are not known to exiſt in a living ſtate. 
24. In ſome parts of Suffolk, I am told, foſſil ſhells 
<« are ſo numerous, that they are dug up for manute, and 


e produce excellent crops. Theſe ſhells retain much 


_ © of their native marine matter; they are much decayed 
| hap as ſhells by rolling on the ſea coaſt. 
| “ Sheppey Ille, and other parts of Kent, abound” 
te ** foſſil ſhells, which ſtill retain their native colour 
and conſiſtence; likewiſe the teeth and verrebræ of 
« fiſh, and, in-particnlar thoſe of the ſhark ; alſo the re- 
ce mains of cruſtaceous fiſhes, as crabs, lobſters, &c; 
26. In a hill called Catſgrove, in Berkſhire, a great 
« number of oyſters are dug up intire, but crumble in- 
© to duſt, when expoſed to the air. In the ſame place 
« ate alſo ſound periwinkle ſhells, whoſe cake are re- 
60 A | h 
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27. Rungwell Hill, in Surry, is ſaid to contain 
cc oyſter ſhells not petrified, nor much decayed, and fo 
« like to oyſters newly taken from the ſea, that they 
© have been opened for ſuch, in expectation of + 
6 « living fiſh therein.” Ray, 3 Dif. p. 129. 

28. Near Stableford, the ſeat of the Earl of Harbo- - 
rough, ſeveral beds of ſea ſhells were lately diſcovered, 
incloſed in calcarious earth; theſe ſhells ſtill retain their 
native marine matter, though much decayed. The 
limeſtone rata in that neighbourhood abound with dif- 
ferent ſpecies. of foſſil ſhells, iti: a petriſied ſtate. 
29. Many parts of Northamptonſhire contain foſſil 
| ſhells, in great abundance, in part and wholly petrified; 
and, in particular, a ſpecies of .byſter, ſaid. to be a native 
of the Mediterranean Sea. I have in my poſſeſſion a 
fragment of a Cornu-Ammonis, dug up near ee 
ton, which retains its native ſhell. ＋ THI 
30. In Sir Aſhton Lever's cle Muſeum, there are 
ſeveral curious ſr pecimens of the Cormu- Ammonis, with 
their native ſhelly matter remaining: ſuch inſtances are 
rare, and of great value, by pointing out the originof them. 


31. © In ſome parts of Virginia, for ſeveral miles to- 


*<, gether, the ſoil is ſo intermixed with oyſter ſhells, that 
© there ſeems to be as great a quantity of ſhells as of 
& earth: how; deep they lie thus | intermixed; I think, 

is not: TIO known ; for in the broken banks they are 


H 2 % on- 
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e continued many yards perpendicular.” In ſevetal 3 


the ſhells are much cloſer, and being petrified, ſeem 


« to form a Hratum of ſtone. I have ſeen, in ſeveral 
places, veins of theſe rocky ſhells, three er four yards 
« thick, at the foot of a hill, whoſe perpendicular 
« height might be twenty or thirty yards. Of theſe rocks 
ct of oyſter ſhells that are not fo much Repu uy 
burn and make all their lime. 

32. Often in the looſer banks of ſhells wy Py 
« are found perfect teeth petrified, ſome of them not leſs 


« than two or three inches long, and above one inch 


«broad ; the part that one might ſuppoſe to grow out 


. af the jau was poliſhed, nee the 


« ther brown, and not ſo ſmoot. 8 * 

33. »The back-bone of a whale, and ſeveral vibe; 
«were dug up out of the fide of a hill ſeveral yards deep, 
« about four miles diſtant from TJames-Town' and the 
« river, : Another back-bone of a whale, and ſeveral 
teeth, were found in hills beyond the falls of James- 
«, River, at leaſt one hundred and fifty miles up the 


country. Lowthorp's Abridg. Philoſ. T _ vol. 
iii. P- 58 1. 


net haves and ſhells ef {creial e e 
« PREY in Maryland; ſome of them have received 
« little alteration in the earth, others more, and ſome 


1 * were: fo changed as uc be ſtony; but all of them re- 
I's is 3.9 | 4 © tained 
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* tained their ancient ſhape.-'Some of them were com- 
« pared-to the tongue and palate of a fiſh obſerved at 
t Jamaica, and found perfectly analogous to each other.” 
Lowthorp's Abridg. Phil. Tranſ. vol. ii. p. 431. 
35. © Naphat, a remarkable mountain in Ireland, ſaid 
« to be elevated ſeveral hundred fathoms above the level 
{© of the ſea; yet, within ten yards of the top of this 
ee: mountain, there are ſeveral vaſt beds of marine ſhells 
« of various kinds: as whelks, muſcles, cockles, &c. 
e and parallel to theſe are thoſe vaſt mountains in "_— 
CO and other parts of America. 221: | 
36. In the mountainous tracts of Detbypſhite mk 
the moorlands of Staffordſhire, I have frequently obſerv- 
ed with aſtoniſhment enormous maſſes of | limeſtone 
compoſed) almoſt intirely of foſſil ſhells or other marine 


relies; diffuſed throughout the folid ſubſtance of the OY 


rata: And it is likewiſe obſervable that, in many in- 
ſtances, theſe maſſes of ſtone will ſometimes abound with 
7 880 ſelect ſpecies, of cockles, emtrochi, corralines, &. 
37. And others of them with CY of ſpecies con- 
fuel y blended together. | 
The former inſtance is notorious in the Derbyſhire 
marble, wherein the entrbchi are alone conſpicuous. 
And wherever the bivalve ſpecies are obſerved with both 
their valves intire, and e wr _ of N oy they 


likewiſe form ſelect elaſſes. 2 "2 
nowod L | | RM | 36. But 
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38. But in every inſtance wherein the beds of ſhells 


conſiſt of ſeveral ſpecies blended together, the valves are 
not united, but ſeparate from each other, as the frag- 


ments of ſhell fiſh when aſſembled e an ein * 
by the fluctuation thereof. 

39. I have likewiſe obſerved in a fratum of ſhale, or 
indurated clay, at Claxby in Lincolnſhige, great num- 
bers of foſſil ſhells, Which perfectly retain the native co-— 
lour, figure, and conſiſtence of marine ſhells. The 
fame fratum likewiſe contains . nodules of ironſtone, 


Which are generally accompanied with vitriolic acid, 


and which ſeems to have operated in ſome degree upon 


che exterior part of the ſhells, ſo as to diveſt them of 


their external brown cruſt, and to exhibit that of a pear- 
ly colour only. This /ratum of ſhale was perforated 
ſeyenty yards deep in ſearch for coal, and ſuch remains 
as above deſcribed. were formed to that extraordinary 


depth; bow much deeper the ſhale and the ſhells might 


continue, has not hitherto been aſcertained. | Though 


the ſhells are apparently in high preſervation, the ſhale 


is covered by an incumbent Frome eee fifteen 


| or twenty yards thick. 51 n 12 WEL 


40. I'may add to the wei mae? 1 allo obſerved 
Gmerthas familar phenomena in very many other parts 


of England, but they are ſo extremely notorious that it 


is $a needleſs to relate ay more ſuch inſlances. 
14 Be 41. Though 
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A. Though foſſil ſhells are ſo extremely numerous 
in every part of the world, yet, ſo far as my obſerva- 
tions have extended, the bones and teeth of fiſh are never 
intermixed therewith in the ſolid ſubſtance of limeſtone, 
and rarely under any other circumſtances, but with ad- 
ventitious bodies, 

42. In the ule of Sheppey, the tek of haha, and the | 
bones of fiſh-are frequently gathered at the foot of the 
mouldering cliffs, not petrified,' but much tarniſhed as 
it were with pyrites, or vitriolic acid, which vaniſhes 
by the operations of air, or weather. The above cliffs 
are compoſed of argillaceous earth, and contain a variety: - 
of extraneous bodies, infomuch that the whole of the 
iſland ſeems to be an aſſemblage of adventitious matter. 
I. have found therein ſeveral pieces of petrified wood, 
which have been apparently wrought, and have been 
originally much perforated by ſea worms. And this idea, 
is abundantly corroborated by the timber lately found at: 
Sheerneſs three hundred feet deep, by ſinking a well for 
the purpoſe of obtaining freſh water.. 1 

43. The iſle of Sheppey contains a great variety of 
fol bodies belonging to the animal and vegetable king< 
doms, which ane ſhew it to be an — of © 
adventitious matter. N. 1 f | 

The remains of marine frag imbeded i in the lid 
e of . chalk, and clay, aud in fand, gra- 


vel, 


1 
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vel, dec. in all parts of the known world, are ſo extreme- 
ly numerous, that it ſeems altogether necdleſs to add any 
more inſtances relative to their origin: let us therefore 
proceed to a recapitulation of the ſeveral facts, in order 
to draw ſome general concluſions concerning them. 
1. Foſſil bodies reſembling, both in ſubſtanoe and 
ſhape, the ſhells of living fiſh, are found imbeded upon 
the higheſt mountains, in vallies, and in ys ane 5 
the earth, remote from the ſca. 
2. They are found retaining the native 1 
matter, colour, and figure of marine ſhells; inſomuch 
as not to have been diſtinguieſhd from the ſhells of living 
fiſh, and have even been n for * ernten 
of finding living faſh therein. 
3. Foſſil ſhells are alſo nin de n of de 
cy, and variouſly impregnated with ſtony or metallic 
matter, and even wholly W es tothe n * 
ſtone in which they are imbeded. Waubas 

4. They are found in the Glia fübftance of the lie- 
None rata, diſperſed throughout their whole extent 
and thickneſs, though ſome of them are not leſs than 
1 50 or 180 feet thick; of which ſee Chap. XVIII. 
They are alſo involved in ſlrara of chalk and clay. 
5. The bivalve ſpecies are ſometimes found with both 
their ſhells initite and cloſe, as thoſe of living fiſn: and 


V xben thus\foundy: each bed confifixa —— 


cid: 


"_ 
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cies; namely, oyſters, cockles, muſcles, &c. ſelected 

together, as the ſame ſpecies are actually Wer to- 

gether in the ſea. 

6. But on the contrary, when beds of foſſil ſhells are 

compoſed of fragments or ſeparate bivalves, they conſiſt 

of a great variety of ſpecies confuſedly blended together, 

in like manner as the fragments of ſea ſhells are bein ä 

together by the fluctuation of the ocean. | : 
7. Foſſil bones and teeth, reſembling thoſe of fiſh, are Dt: 

alſo found retaining the perfect colour, figure, and poliſh 

of recent teeth, and even apparently worn by uſe : hut 

though the number of ſuch foſſil bodies are very conſide- 

rable, yet thoſe reſembling the ſhells of fiſh are infinitely 

the more numerous: and I have not been able to diſ- 

cover from my own obſervations, a ſingle inſtance of the 

former being imbeded with the latter, in the ſolid ſub- 

ſtance of the limeſtone frata in Derbyſhire, or elſe- 

where; but conſtantly with a variety of ee 

| matter near the ſurtace of the earth. 19% f. 7 

8. And we may add to the above, that the remains 

of terreſtrial animals are ſeldom or never found inter- 

mixed with marine | relics, in the limeſtone rata; 

neither are thoſe of the ſea ever found, or but rarely, 

in the argillaceous frata ei the e of 

vegetables. 


* - - 
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Such are the general phenomena attending the above 
foflil bodies ; whence the following inferences ſeem to 
ariſe, 

Firſt, Their great analogy in figure, colour, and con- 
fiſtence, to the ſhells, bones, and teeth of living fiſh, to- 
gether with a gradual change in their component parts, 
from a teſtaceous, to a ſtony, or metallic ſubſtance, 
evidently ſhew that all ſuch foſſil * were originally 
productions of the ſea. 

Secondly, Their being found in all parts of the world, 


_ © evenimbeded in the higheſt mountains, vallies, and deep 


receſſes of the earth, remote from the ſea, evidently 
ſhews that the ſea prevailed univerſally over the earth, 
according to Chap. V. and conſequently, that theſe 
marine animals were created prior to the primitive 
lands, and likewiſe prior to terreſtrial animals, agree- 
able to the ſcripture account of the creation. 
Thirdly, And fince they are found at various depths 
in the earth, even to that of ſeveral thouſand feet, 'and 
in different ſtates of decay, and variouſly impregnated 


with ſtony or metallic matter, and even changed to the 


fubſtance of the ſtone in which they are imbeded ; it 


ff evidently appears, that the rata were originally in a 


Rate of fluidity, and that they werc thus entombed and 
deprived of life in ſucceflive periods of time, according 


to the preceding conjectures, page 40. | 
6 N Fourthly, 
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Fourthly, The beds of foſſil ſhells which conſiſt of 
one ſpecies only, and are not natives of the climate where 
found, but of very diſtant regions of the earth, evident-/ 
ly ſhew, that they were generated, and have lived and 
died, in the very beds where found, and could not have 
been removed from their native climates by a flood, or 
floods of water with ſo much order, as to form beds con- 
ſiſting of only one ſelect ſpecies ; and therefore all ſuch 
beds muſt have been originally the bottom of the ocean. 

Such are the inferences deduced from the preceding 
facts; which tend to corroborate the ſeveral reſults ari- 
ſing from the former parts of this inquiry, into the ori- 
ginal ſtate and formation of the earth : namely, that the 
earth was originally a fluid chaotic mals, totally unfit 
for animal or vegetable life, That it was-progreſlively- 
formed into a habitable world. That marine animals 
were created prior to the primitive iſlands, and conſe-! 
quently prior to terreſtrial animals. That they were 
entombed in the bowels of the earth, in ane 00 
riods of time, and before dry land appeared. if 

I fay this agreement of facts with the laws 2 opera- 
tions of nature, and alſo with the Moſaic account of the 
creation, leave little room to doubt, but that the inſe- 
rences contained in the preceding pages, have ſome foun- 
dation in nature and truth: therefore, notwithſtanding 


any errors I may have committed in the arrangement of 
I 2 the 
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the facts, or in the inferences thence deduced; yet, 1 
flatter myſelf, that the ſubject matter thereof will ſome- 
time or other be rendered equally as permanent and ſa- 


tisfactory to a rational mind, as any mathematical de- 
monſtration whatever. 


0 H A P. 5 vm. 


General 2 on the ſu . and interior Pars | 
f the Earth. | 


N Otwithſtanding the concluſions we have drawn in 

the preceding chapter, have ſo much the appear- 
ance of truth, nevertheleſs, ſome objections may poſſi- 
bly ariſe in the minds of thoſe readers, who have been 
accuſtomed to conſider | mountains and continents as pri- 
mary productions of nature. Such readers I preſume- 
| — probably reaſon thus with themſelves: 

H the foſſil ſhells whieh are found imbeded in the 
A of the higheſt mountains were actually generated, 
and have lived and died, in the very beds wherein they 
e are found, thoſe beds muſt have been originally the 

bottom of the ocean; and if ſo, pray, whence pro- 
cæed all theſe vaſt e on the ſuperficial parts 


921 1 « of 
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« of the earth? Why hath the ſea deſeended ſo far be- 
< neath thoſe mighty eminences, the Alps, the And: 5 
e the Pyreneans, &c. and why hath it retired fro 
c extenſive tracts of land, the continents ? Me not 
te theſe things originally thus created? If not, praß 
cc whence proceed theſe great "inequalities? Hiſtory is 
« filent concerning ſuch events; and tradition is too faint 
to reſt much proof upon it; therefore, ſince we have 
4 no written evidence to help us in the ſcrutiny, and tra- 
4 dition itſelf fails us through age, we cannot wholly 
« aſſent to the preceding EIN until theſe ba 
te rent objections are removed | 
To ſuch candid inquirers 1 beg 105 to » Wa that 
whoever attentively views and conſiders the preſent ſtate 
and condition of the terraqueous globe; its craggy rocks 
and mountains, its ſteep, angular, and impending ſhores, 
fubterraneous caverns, &c. will be almoſt perſuaded, 
without any farther inquiry, that theſe romantic appear- 
ances are not tlie effects of a regular uniform law, but 
of ſome tremendous convulſions, which have thus burſt 
its frata, and thrown their fragments into all this con- 
fuſion and diſorder: nay, the very repreſentation of ſea 
and land, upon a geographical chart, ſeems alone ſuth-. 
cient to eſtabliſh the truth of ſuch a'conjecure; © :. 
Let us not, however, take thoſe things for granted 


N we are able to o inveſtigate from a ſeries of unde- 
niable 


1 , * 
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niable facts: it is one thing to aſſert a 1 
dother to prove it; the former leaves the mind in a ſlate 
of ſaſpence, the latter in poſſeſſion of rrasb :. 
But before we. attempt to inveſtigate the cauſe ol theſe 
wonderful appearances, let us endeavour eee __ 
neren enden of them 
Me axe told that Norway abounds with, 8 

999 — cloven aſunder, or 
e cut with ſawoe, hoth acroſa and lengthwiſe. Some of 

< them are remarkable for their apprarances; on the 
< left hand, failing up Joering Creek, there appears ſuch 
« a group of the creſts of mountains, as reſemble. the 
% proſpect of an old city, with towers and Gothic edi- | 
< faces: ſome of them are continually - covered with 
< now, while enen 
« light to penetrate, 

The ſea ſhore too, is almoſt erery Aber 0 an- 
<< gular. and: impending,: inſomuch that the water, cloſe 
to thei rocks, is generally. three ot four hundred fa- 
thoms deep; and in Floge Creek no! bottom can be 
found with a line of one thouſand fathoms, | 

Nordall Creek is alſo ſaid to be nine hundred. - 

Eee and other creeks: which run thitty miles 
up the gountry, are allo: ſaid to be three! or four hun- 
dred fathoms deep, and the bottom of the ſea. and 
t other waters nabe country confiſt of rocks, maun- 


Adain 0 &« tains, 
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« tains, and vallies, like the bind” fr IO far Biſhop 
Pontoppidon's Hiſtory of Norway. ON 

We are alſo told, that many other parts of the wor 
are in a fimilar tate to thoſe of Norway. 

The mountains in Derbyſhire, and tlie moorhinds of 
Staffordſhire, appear to be fo many heaps of ruins, and 
more eſpecially the latter; for, in the neighbourhood 
of Ecton, Wetton, Devedale, Ham,; and Swithamly, | 
the Prara lie in the utmoſt confuſion and "diſorder. 
They are broken, diſlocated, and thrown into every 
poſſible direction, and their isterisr Page de G6. leſs 
rude and romantic; for they untverfalty abound wich 
ſubterraneous caverns; and, in ſhort, with every poſſi- 
ble mark of violence. The caverns near Buxton and 
Caſtleton, and the ſubteranecus rivers, the Manifold 
and the Hampe, are familiar inſtances of the preſent 
ſtate and condition of thoſe parts uf the globe The 
former river, after a paſſage of four of five miles from 
the north, and the latter about the Tatne- diſtarice fromh 
the welt, both emerge at the foot of the ſame cliff, in the 
anden ef John Port, Eff. of Lain; about the diſtance 
of twenty yards from each other. 

We may add, to- the above San thoſe Ws 
blocks of ſtone which are ſcatteted over the furface of the 
earth, in mountainous countries, and wingled with their 


1 ſoils to very confiderable depths, as if they had 
been 
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been originally ejected from their native beds * fubter: 
raneous blaſts, as ſtones are frequently ejected from Ve 
ſuxius, Etna, or any other ſuch powerful agents. 
I) be above fragments are attended with-the following 
ſingular circumſtances. Thoſe which lie near their ha- 
tive beds are too numerous and maſſy for the hand of 
man to have placed them there, and they lie in as 
much diſorder as ſtones caſually thrown together. The 
banks on the eaſt fide of the river Derwent, from Crich 
Clif, twenty miles up the river, are thus covered; and 
the ſame phenomena may he obſerved on the ſides of 
many other mountains in Derbyſhire and Staffordſhire. 
, theſe, fangs lte lo near (their original Pratum, we 
may eaſily ſatisfy aurſelyes that they are detached parts 
wereof z, and, by analogy, the more diſtant, fragments 
may be aſcertained with ane, 80 at che 
dliſtande of ten or twenty miles. "h 
In the neighbourhood of 1 in Staffordſhire; 
blocks. of limeſtone are frequently, dug up, four or: five 
hundred weight each; and yet, I cannot learn that there 
are any quarries of the fame kind of ſtone neaxer than 
four or five miles. 15060. 12595 mo Hahns * . 10 


av ragments, of 1 ſtone 5 1 lg 3 to the for- 
wer, were dug up at Etwalli in Derbyſhire. A ell be- 
iog ſunk to che depth of eleven yards, many of theſe 


ſrones were found \intermixed bin other adventitious 
nad | bodies 
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bodies, from the ſurface of the earth to that depth, ſome 
of them were fix or eight pounds weight, and ſome 
ſmaller. Now although Etwall cannot be leſs than fif- 
teen or twenty miles from any known quarry of the ſame + 
kind, we cannot help concluding that they were origi- 
nally ejected to that diftance ; fince ſuch effects are fre- 
quently produced by ſubterraneous exploſions: and what 
makes this conjecture more probable is, the ſame pheno- | 
mena have been obſerved in other wells in that village. 

I have frequently»obſerved in the neighbourhood of. 
| Stafford, and Newport in Shropſhire, detached blocks 
of Corniſh moorſtone, or granite, of conſiderable magni- 
tudes, thouglr no ſuch fratum is known to exiſt nearer | 
than Cornwall. And fuch extraneous ſubſtances are not 
peculiar to Derbyſhire, Staffordſhire, and Shropſhire, for 


they abound in many other parts of England; and parti? . 


cularly in the county of Chefter, in which the frag- 
ments of blue quartzore ſtone ſeems to be univerſally in- 
termixed with its ſoil ; for wherever pits or wells ate dug 
to obtain water, or its rivers waſh down their ent 
banks, ſuch ſtones are uſually found. 

The generality of theſe fragments are rounded, as it 
were by attrition, as ſtones upon a ſea beech ; and are 
_ uſually applied to the paving of ſtreets, public roads, KC. 
Some of theſe detached blocks are not leſs than. fifteen or 


twenty hundred weight each, I have obſerved a /fra- 
K tum 
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tum Goailar to the above, in the north part jo Wales, 
and upon the. Reken in Shropſhire. But there is not 
the leaſt appearance of ſuch. a Hratum in Cheſhire, the 
foil of which is in general compoſed of. adventitious 
matter, apparently aſſembled together by the fluctua- 
tion of water; of which we ſhall give ſome notorious 
inſtances in the future part of our work. 

. The phenomena above recited may be ond. as 
ſo many inſtances of the great alterations which the carth 
bas undergone by ſubterraneous convulſions. 
Baut theſe ſuppoſed events, or great revolutions, having 

happened anterior to. hiſtory, render ſome inquiry into 
the effects recently produced by ſubterraneous convul- 
ions neceſſary, in order to compare the appearances of 
the former with the effects of the latter; and this, as the 
only means of obtaining a permanent idea of ihe real 
cauſe of ſuch phenomena. ro ils 
But the ſubject of this i n we eb Fab the en- 
wing on. | 1 


CcHAp. 
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CH AP. IX. 


Of the Alterations produced on the ſuperficial Parts of | 
the Earth, fince the Commencement of Hiſtory, by 
Means of ſubterraneous Convulfions. © ton 


E learn from Pliny, and many other natural hiſ- 
torians, that the ſuperficial parts of the earth 
have ſuffered conſiderable Ane, and „ at 
ſundry periods of time, wes ED) | 

Firſt, That many mountains have been raiſed, 44 
others depreſſed; or totally ſwallowed up into the bow- 
els of the earth, together with cities and large diſtricts of 
land; and that navigable lakes have l in the 
places thereof. | 

- Secondly, That many mountains have been kivered 
to pieces, and the fragments thereof thrown into the ad- 
jacent vallies, and in ſome inſtances even to the 2 
of ten, twenty, or thirty mile. 

- Thirdly, That great cliffs or fiſſures kane been burſt 
open, and that rivers of boiling water and melted mat- 
ter have flowed from thence; and deluged the adjacent 
countries with liquid fire, or water; and likewiſe, that 
| great e of the ſea, and alſo of lakes and rivers, 
n > - have 
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- have frequently accompanied thoſe tremendous convul- 
ſions of nature: and in ſome inſtances the ſea has over- 
flowed its natural bounds, arid deluged the adjacent coun- 
try, and even conveyed ſhips of conſiderable burden 
many miles into the interior parts thereof. 

Such have been the notorious effects ariſing from ſub- 

terraneous convulſions in all preceding ages, from the firſt 
commencement of hiſtory down. to the preſent era: and 
therefore both the interior and exterior parts of the 
earth have ſuffered conſiderable alterations and changes 
compared with its primitive ſmoothneſs. and regularity, 
according to the reſult of Chap VI.; as the. following 
inſtances will evidently ſhew....... 
But let us farſt recite. 8 of violence, 
n order to ſtrengthen the credibility. of thoſe which are 
laid to have happened in the more. early ages of or 
world. 

1. We are told, that during the dreadful Gans, 
| which deſtroyed Liſbon, on the firſt of November 175 5, 
„ the mountains of Arrabida, Eſtretta, Julio, Marvan, 
„ and Cintra, being ſome of the largeſt in Portugal, 
© were.impetuouſly ſhaken, as it were to their very foun- 
« dations; and ſome of them opened at their ſummits, 
ſplit, and rent in a wonderful manner, and huge 
t maſſes of them were thrown down into the adjacent 
4 . Hiſt. e ee p- 317. 

| & -. 2. A fine 


* 
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2. A fine new ſtone quay in Liſbon, where the 
6s merchants landed their goods, where at that time 
e about three thouſand people were aſſembled for ſafety, 
« was turned bottom upward, and every one loft ; nor 
« did ſo much as a fingle body appear afterward.” - 
Phil, Tranſ. vol. xlix, p. 412. 
3. „A ſea port, called St. Ubals, was intirely al- 

9 N up, people and all.” Ibid, p. 413. 
About eight leagues from Morocco, the eartli 
8 5 and ſwallowed up a village, with all its inhabi- 
« tants (who were known by the name of the ſons of 
© Buſunba) to the number of eight or ten "thouſand: 
cc perſons, together with their cattle of all ſorts, as ca- 
e mels, horſes, horned .cattle, &c. and ſoon after the 
< earth cloſed again, in the {lame manner it was be⸗ 
fore. And, | 
5. One of the Sarjon Hills was rent in two; one 
« fide of which fell upon a large town, here there was 
te the famous ſanctuary of their prophet, knoun by the 
© name of Mula Teris; and the other fide of the ſaid 
& hill fell down upon another large .town, and both 
cc towns and inhabitants were all buried under the ſaid 
« hill.” Ibid, p. 437. 
6. The famous city Taſſo was wholly ſwallowed 
. © up; no remains ng et Phil. Tranſ. vol. xlix. 


b 432: 


- 
We 
%. 
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We have likewiſe many other authentic accounts of 
this fatal and extenſive earthquake, in the periodical 
57. © The grand city of Mequinez is no more, it was 
ett buried in the bowels of the earth, on the nineteenth 
of November (1755) by a violent ſhock of an earth- 

. quake, which likewiſe ſwallowed up, at ſeveral 
« leagues diſtance, two camps of moving Arabs, up- 
etc ward of four hundred tents, containing twenty-five or 

< thirty perſons each, with a large tract of an ut 
Univerſal Mag. vol. xvii. p. 282. 
8. At Mequinez, that part of the city where the 

_ © Jews reſided, was intirely ſwallowed up, and all the 

«people of that ſect (about four thouſand in number) : 
e periſhed, except ſeven or eight.“ Ibid, vol. xviii. 
p. 38. 
9. In the year 1692, a great part of Port-Royal 
e in Jamaica was ſunk by an earthquake, and remains 
covered by water ſeveral fathoms deep; ſome chimnies 
and maſts of ſhips excepted, which appear above water. 

On the north fide, above 1000 acres of land ſunk. Some 

mountains along the river, between Spaniſh-Town and 
** Sixteen-mile Walk, were joined together; and others 
* 10 thrown on heaps, that people were forced to go by 
*©.Guanaboa to Sixteen-mile Walk. At Yellows, a | 

great mountain ſplit, and fell into the level land, and 
4 n ſeveral lettlements. Another plantation was 
a” removed 
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e removed half a mile from the place where it formerly 
ce ſtood. In Clarendon precinct the earth gaped prodi- 
<« giouſly; and all over the iſland there were abundance 
« of openings; nay, many thouſands; but in the 
© mountains are ſaid to have been the moſt violent 
« ſhakes: indeed they are ſtrangely torn and rent, inſo- 
«© much that they ſeem to be of different ſhapes now, 
from what they were, eſpecially the Blue and other 
e higheſt mountains, which ſeem to have been the great- 
e eſt ſufferers. And a large high mountain near Port- 
© morant, near a day's journey over, is ſaid to be quite 
ce ſwallowed up; and in the place where it ſtood there is 
ce now a great lake, of four or five leagues over. The 
« Blue and its neighbouring mountains uſed to afford a 
fine green proſpect ; now one half part of them at 
e leaſtſeem to be wholly deprived of their natural verdure. 
ce There one may ſee where the tops of great mountains 
< have fallen, ſweeping down all the trees, and every 
e thing in their way, and making a path quite from top to 
bottom. Lowthorp's Abr. Phil. Tranſ. vol. ii. p. 417. 
Io. © In the year 1699, ſeven hills were ſunk by an 
c earthquake, in the iſland of Java, neer the head of 
ce the great Batavian river, five on this fide and two on 
ce the other. And nine more were likewiſe ſunk on this 


te fide the Tangarang river. Between the Batavian and 


9 e Teng rivers, the land was rent and divided afun- 


Ws 
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« der, with great clefts, more than a foot wide.“ 
Lowthorp' s Abridg. Phil. Tran, vol. ii. p. 419. | 
11. In the year 1538, the famous town called St. 
« Euphemia, fituate at the ſide of the bay, under the 
« juriſdiction of the Knights of Malta, was totally ſwal- 
e lowed up, with all its inhabitants, and nothing ap- 
te peared but a ſtinking lake in the pine of *. Dr. 
Hooke' s Poſt. p. 306. 3 
12. The Pico, in the Moluccos, accounted of equal 
=” height : with that of Teneriffe, was ſunk by an carth- 
te quake, and quite ſwallowed up into the earth, and 
<« left a lake in its place.” And, 
© 23. In the year 1646, many of thoſe vaſt moun- 


_ 4 tains of the Andes were quite frallowed up and loſt” 


bid, p. 307. 
4. The rith of January, 1693, a mighty earth- 
Abe happened in Sicily, and chiefly about Catanea: 
the violent dancing of the earth threatened the whole 
< illand with intire deſolation. The earth opened in 
. «ſeveral places, in very long clefts, ſome a hand's 
 <-breadth, others half a palm, others like great gulphs. 
In the plain of Catanea, water was thrown from thoſe 


5 <« long clefts, altogether as ſalt as the ſea. Great rocks 


were thrown down every where, and in the country 
of Lotino, a- great number of people periſhed in the 

A beaten down by the rocks rolling down the hills, 

A great 
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4A great number of noble ſtructutes lie, like a horrid 
deſert, in vaſt, heaps of ruins, and not leſs than 
« 59,969 perſons were deftroped, by the fall of them, in 
ce the different parts of Sicily.“ e, $ Abeſe 
Phil. Tranſ. vol. ii, p. 408, 409. 

Having enumerated a few recent ene of the alte · 
rations produced on the ſuperficial parts of the earth,” 
by fubterrancous convulſions, we may venture to recite 
thoſe which happracd in the more n. ages of the 
world. | 
- Pliny; has not only. 1 many a = 
nomena which happened in his own time, but has like- 
wile, borrowed, many others {porn Fe nn of more 
ancient nations. 

15. A city of the n was en by 
* an earthquake, and its ruins wholly buried by the moun- 
* tain. T. aygetus falling down, * them. e 8 
Nat. Hiſt. chap. lxxix.. ik f); 

16. Many ſtrange effects * 0 3 
« jn one place the walls of cities are laid along; in ano- 
& ther they are ſwallowed up in deep and wide chaſms: 
« here are caſt up mighty heaps of earth; there, are 
et out rivers, of water, and ſometimes of ſite ; in ano- 
« ther place, the courſe of rivers ate changed. The 
e chaſms ſometimes, remain wide open, and ſhew, what 
| 6 * hath been ſwallowed up; at other times they cloſe up 

| L | © again, 
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<« again; and conceal all that is contained in them, and 
© no vifible marks thereof remain, notwithſtanding, they 
have . times devoured cities, and n. 9 of 
< a Ibid, chap. Ixxx. . 

7. 1 ee in the books of the Tuſcan W 
«an . recorded, which happened within the 
territory of Modena, when L. Martius and 8. Iulius 
« were conſuls, which repeatedly daſhed two hills againſt 
each other. With this conflict, all the villages, and 
many cattle were deſtroyed ;. and this happened the 
& year before the war of our aſſociates; which I doubt. 
© whether it were not more pernicious to the whole land 
« of Italy than the civil wars. This event happened in 
the daytime, and was obſerved by ay") Roman _ 
«tlemen.”** And, | 

18. No leſs a wonder happened in our age, in che 
very laſt year of Nero the emperor; when meadows 
and olive rows (notwithſtanding the great public port- 
ay laid between ent into each others place, 
in the Marrucine territory.” Tbid, chap. brexiii. © 
19. © The greateſt earthquake in man's memory was 
* that which happened during the reign of Tiberius 
© Ceſar, when twelve cities of Afia were laid level in 
* one night. bid, chap. Ixxxiv. FI | 
-'The'preceding inſtances may ſerve to ſhew that moun- 
rains, _ and large — land, have been ſwal- 

e lowed 
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lowed up from time to time, in various parts of the 
worlg ; and others which have been clove aſunder, ſhiver- 
ed to pieces, and their fragments thrown into the adjacent 
vallies ; let us now inquire what other effects have been 
produced by theſe dreadful convulfions'of nature. 
- 20. © Thoſe famous iſlands Delos and Rhodes are 
<« ſaid to have grown out of the ſea; and afterward 
ce thoſe that were lels, namely, Anaphe beyond Melos, 
« and Nea between Lemnus and Helleſpont. Alone, 
cc alſo, between Lebedus and Peos. Thera likewiſe and 
<« Theraſia, among the Cyclades, which firſt appeated 
< jn the fourth year of the 135th Olympiad. More- 
% over among the ſame iſles, 1 30 years after, Hiera: 
% and two furlongs from it, after 110 years, Thia, 
<« even in our time, upon the eighth day before the ides 
of July, when M. Junius Syllanus, and L. Balbus 
ce were conſuls. Pliny's Nat. Hiſt, chap. Ixxxvii. 
This truly eminent author has alſo recorded many 
other confiderable alterations which have happened on 
the ſuperficial parts of the earth, at different periods of * 
time ; but, for brevity ſake, they are here omitted, __ 
ing of ſuch remote antiquity.” To proceed, 
21. In the year 726 the iſland Hiera was Matt | 
to twice its former dimenſions by the addition of ano- 
<« ther iſland, which united fo well to it, that there re- 
< mains 1 mark of its joining than a cleft or fiſ- 
| f hy ſure, 
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«ſure, which reaches from one end of the iſland to the 
« other, and; in ſeveral ven is mu "= vicky wide. 
en 1 ig Arad · l * h: 

B. £6 Tonka month of eee this Ang 
” called Hiera, or the Burnt, Iſland, was again increaſed 
ee by great rocks raiſed up by ſubterraneous fires. The 
e ſame thing happened again in the year 1457: but 
<« with this difference, that the ſubterraneous fire, after 
having raiſed to the height of five or ſix feet above the 
« water, a vaſt quantity of rocks, which formed a 
« ſpace about a mile in circumference,; opened a paſ- 
« ſage for the {ea water to enter, by which it was extin- 
0 « guiſhed, And allo i al 

23. © In (the; year, 1573 FOR iland was ee 
6 © called the Leſſer Burnt and. Motte's "owe 
Phil, Tranſ. vol. ii. part. iv. p. 200. At 

24. From the 24th of ber to 1 5 of 
“ October, 1650, the iſland of Santirinum, formerly 
« called by Pliny Thera, was dreadſully ſhaken with 
« earthquakes, fo that the inhabitants expected nothing 
e but utter ruin, and were yet more amazed to fee a 
hotrid eruption of fire out of the bottom of the ſea, 
about four miles to the eaſtward of the iſland; previ- 
« ous to the appearance of fire, the water was conſider- 
. * ably. elevated in that place, and the wave ſpreading 


itſelf round every way, e eyery thing it met, 
2 zo} ' 8 6 deſtroy- 
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« deſtroying ſhips and galleys, in the harbour of Candia, 
e which was eighty miles diſtant. The eruption filled 
ce the air with aſhes and horrible ſulphureous 'vapours, 
<« and dreadful lightnings and thunders ſucceeded.” All 
« things in the iſland were covered with a yellow ſul- 
“ phureous cruſt. Multitudes of pumice and other 
«. tones were thrown up, and carried as far as Conftan- 
«. tinople, and to places at a great diſtance: ' The force 
of this. eruption was greateſt the two firſt” months, 
« when all the neighbouring ſea ſeemed to boit ; and the 
« yolcano continually vomited up fire- balls: upon the 
« turning of the wind; great miſchief was done in the 
« jſland of Santirinum; many beaſts and birds were 
«killed: and on the 29th of October, and 7th of No- 
vember, fiſty men were killed by it. The other four 
ee months it laſted, though much abated of its former 
« fierceneſs, yet it ſtill caſt up ſtones, and ſeemed to 
s endeavour the making of a new iſland, which though 
it do not yet perfectly appear above water, yet it is co- 
*© yered but eight feet by the water. It is alſo ſaid, the 
{« ſea, in that place was before fathomlefs. * Dr. Hooke's $ 
Poſt. Work, p. 302. HO”: RT FO 
25, In the year 1707, another iſland was Agger 
« ed; where, it is ſaid; the ſea was eighty or a hundred 
« fathoms deep. This ifland continually increaſed” m7 | 
height and breadth; for the” ſpace of three years; in 
Hh, 9 all, 
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« which time it became fix miles in circumference, and 
« of conſiderable height. And, 
26. „The iſland Santorini itſelf-4s faid to be compo- 
. pumice-ſtones.” Motte's Abr. 
Phil. Tranſ. vol. ii. part iv. p. 200. 
27. „ In the year 1628, one of the lande of the 
Azores, near the iſland of St. Michael, roſe. up from 
te the bottom of the ſea, which, in that place, was 160 
« fathoms deep; and. this iſland, which was raiſed in 
e fifteen days, is three leagues long, a league and a half 
64 in breadth, and riſes 360 feet above the water. Sir 
William Hamiltons Obſervations on Veſuvius and 
Etna, p. 139. 
28. On the aoth of November 1720, a ſubterra- 
40 e a burſt out of the ſea near Tercera, one of the 
« Azores, which | threw. up ſuch a vaſt quantity of 
te ſtones, &c. in the ſpace of thirty days, as formed an 
e ifland about two leagues diameter, and nearly round. 


6 Prodigious quantities of pumice-ftone and half-broiled 


4 Giſh were found floating on the ſea, for many leagues 
| « round the iſland.” Eames Abr. Phil. Tran. vol. vi. 
Part ii. p. 20. 
29. . 
< at Manilla, one of the Philippine iſlands, in the year 
0 1730. This eruption was attended with violent 
fe to which that iſland, as well as the reſt 
cc of 
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** of the Philippines, is very much ſubjeR.” Rev. Mr. 
Michell's Conjecture on Earthquakes, p. 16. 8 

30. We may add to the above, the vaſt quantities of 
pumice-ſtones, which have been ſometimes found float- 
ing upon the ſea, at fo great a diſtance from the ſhore, 
as well as from any known volcano, that there can be 
little doubt of their being thrown up by fires ann 
under the bottom of the ocean. 
31. © Mr. Garwin relates, that in che year 1726, a 
« Dutch captain failing above eighty leagues from the 
Cape of Good Hope, found the ſea covered with 
« pumice-ſtones, through the ſpace of fix hundred 
« leagues.” Bertrand's Dict. of Foſſils, vol. ii. p. 126. 

32. © In the year 1538, a ſubterraneous fire burft 
© open the earth near Puzzoli, and threw up ſuch a vaſt 
e quantity of aſhes and pumice-ſtones, mixed with Wa- 
te ter, as covered the whole country, and thus formed 
C new mountain, not leſs than three miles in eircum- 
« ference, and almoſt as high as mount Barbaro, near 
te a quarter of a mile perpendicular height. Some of 
the aſhes of this volcano reached the vale of Diana, 
te and ſome parts of Calabria, which are more than 150 
miles from Puzzoh.” Sir Wen. Hamilton's mee 8 
tions, p. 128. 12 70 a 
The few inſtances we 8 RR of iſlands WR 
raiſed in the ocean by ſubterraneous fires, ſtrengthen 


our 
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our conjectures: concerning the origin of thoſe iſlands 
and mountains, which. have a volcanic.appearance, and 
are ſuppoſed to have been produced from the ſame cauſe, 
anterior to hiſtory, viz. Iceland, Fyal, &c. in the Nor- 
thern Sea; St. Helena and Aſcenſion iſlands, between 
Africa, and Brafil ; Eaſter or Davis' iſland, Otaheite, 
&c. in the Southern Ocean; ſeveral of the Moluccas, in 
the Indian Sca Madeira, ſeveral of the Azores and the 
Antilles, &c. in the Atlantic Ocean; ; the Lipari iſlands, 
Iſchai, &c. in the Mediterranean Sea. | 
The above may ſerve to put the reader i in ind of re- 
colle&ing many other iſlands which have ſimilar appear- 
ances; and likewiſe to ſhew that ſubterraneous-fires ac- 
wally exiſt under the bottom of the ocean, in various 
parts of the world ; and that others may have been ex- 
tinguiſhed time immemorial: let us therefore return to 
a more particular inquiry concerning the Phenomena 
n by ſubterrancous fires at land. no 
„ 33. ©. The. eruption of Veſuvius, in the year ho; 
« overwhelmed . the///two.- famous cities Herculaneum 
tand Pompeii, by a ſhower of ſtones, cinders, aſhes, 
.B ſand, &c. and totally covered them many feet deep, 
eas the people were ſitting in the theatre. Hercula- 
* neum is ſaid to have been ſituate about four miles 
& ſrom the cratet, and Pompeii at the diſtance of fix 
45 miles; yet the latter appears to have been covered by 
ce that 


2 2 
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« that dreadful eruption ten or fifteen feet deep; and 
te the former, by that and ſubſequent eruptions. lies bu- 
e ried ſixty or ſeventy feet deep. By the violence of this 
eruption, aſhes were carried over the Mediterranean 
« Sea, into Africa, Egypt, and Syria; and at Rome they 
e choaked the air on a ſudden, ſo as to hide the face of 
« the ſun, to the great terror of the inhabitants, who 
knew not the cauſe thereof, having not received the 
„ news from Campania.” Burnet's Sacred Hin. vol. ii. 
p. 85, 86. | 
34. In the year Gas, rocks were thrown to the * 
c diftance of three miles from Veſuvius,” ue. 8 
Abridg Phil. Tranſ. vol. iii. p. 68. | 
35. In the year 1631, a ſtone was thrown 80 | 
te mites from the crater of Veſuvius, and fell upon the 
Marquis of Lauro's houſe at Nola, which it ſet on 
« ſue. And,. 
30. l the year 1767, a ſolid ſtone, meaſuring 
twelve feet in height, and forty-five in circumference;. 
as thrown a quarter of a mile from the crater of Ve- 
% ſuvius. The eruption of 1769, though by much the 
© moſt violent in Ni century, was, comparatively. to 
e thole of the years, 79 and 163, very mild. Sir 


Wm. Hamilton's Obſervations, p. 49. 


37. In the year 1533, large pieces of not were 


© thrown to the diſtance of fiſteen miles, by the volcano. 
| | M. 6 9 
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« Cotopaxi in Peru, and covered the plain of „alen 
«2a; and near Hambato the earth opened in ſeveral 
«places, of which there till remains an aſtoniſhing. 
e monument, on the fouth fide of the town, being a 
* chaſm or'cleft, four or five feet wide, and about a 
league in ee” Ulloa's Toe to mo vol. 1. 
p. 324, 329. 
38. In 1669, "IO of 4.50 palms in HR were 
thrown from the crater of Etna, to the diſtance -of 
tt one mile, and ſtones of leſs ſize to the diſtance of three 
© miles. This eruption was accompanied by a great 
_ **darkneſs which continued many weeks. Alphonſus 
„ Borelleus, a learned mathematician of Piſa, went into 
<c Sicily, while the fact was freſh, to view and ſurvey 
„ hat Etna had done; and he ſays, the quantity of 


«matter thrown out at that time, upon ſurvey, amount- 


« ed 10 93, 838, 7 50 cubical paces; ſo that had it been 
extended in length upon the ſurface of the earth, it 
be would have reached farther than 93,000,000 of ſuch 
e paces,” which is more than four times the circuit of 


* * the whole earth, taking 1000 paces to a mile: it is 


«true, all this matter was not liquid fire, but in part ſand, 
- «fone, gravel, &c. however he computes 6 3,000,000 
1 paces of this matter were liquid fire, and formed a ri- 
te ver, ſometimes two miles broad, according to his com- 


. 1 95 825 but . to the obſervation of others, 


. | « who 
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« who alſo viewed it, the torrent of fire was fix or ſeven 
<« miles broad, and ſometimes ten or fafteen fathoms deep, 
« and it forced its way into the ſea near one mile, pre- 
« ſerving itſelf alive in the midſt of the waters. | He hke- 
* wiſe obſerves, that a ſtone fifteen feet long was: flung 
& gut of the pit to a mile diſtance; and when it fell, it 
e came from ſuch a height, and with ſuch violence, that 
ce it buried itſelf in the ground eight feet deep. Bur- 
net's Sacred Theory, vol. ii. p. 82, 83. | 

39. Olaus-Wormius, a learned writer, gives an ac- 
count of an earthquake in Iceland, which filled the air 
ec with duſt, earth, and cinders, and overwhelmed towns, 
ce fields, and even ſhips, a good way diſtant on the ſea; 
e and which ſent forth its fumes with ſuch violence, and 
© in ſuch quantities, as covered all the decks and fails of 
« ſhips lying on the coaſt of Norway, en, not leſs than 
* 600 miles diſtant.” And, 
40. Conſiderable as the above eruptions may ani 3 
yet a much greater quantity of matter ſeems to have. been 
thrown out by a volcano in Peru. | In the year 1600, 
« an earthquake happened at Arequepa in Peru, accom- 
6 panied with an eruption of ſand, aſbes, &c.. which 
continued during the ſpace of twenty days, from a 
© yolcano breaking forth. The aſhes falling in many 
ee places above a yard thick, and in ſome more than two, 
* and where leaſt aboye a quarter of a yard deep, whiclr 
A H M211 buried 
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« buried the corn- grounds of maize and wheat. The 
e boughs of trees were broken, and the cattle, great 
< and ſmall, died for want of paſture. For the ſand 


e and aſhes thus erupted, covered the fields 90 


ee miles one way, and 120 miles another way. 
From this account it appears that the ſpace of ground 


cus covered with ſand and aſhes was at leaft equal to 


the area of a cirele whoſe diameter is 210 miles; and its 


area, nearly equal to 34,636 ſquare miles: * ſince 


that ſpace was wholly covered from fix feet to nine 
inches deep, where lea; we may thence infer that a 
much greater extent of ground was covered, though in 
a le degree. Theſe circumſtances being duly confider- 


cel, may enable us, in ſome degree, to eſtimate the 


whole quantity of matter erupted, at 34, 636 ſquare 


miles in breadth, and three feet in depth. The quan- 


tity of matter being thus computed exceeds that which 
flowed from Etna in the year 1669, upward of 1140 
time. During the above eruption which continued 
near 20 days, mighty thunders and lightnings were 
< heard and ſeen, ninety miles round Arequepa : and 
«it was ſo dark while the ſhowers of aſhes and ſand 
e laſted, that at midday candles were burnt to do bu- 


- 4 fineſs.” Dr. Hooke's Poſt. Work, p. 304. 
— & mountain in Java, not far from the town 


„ ee was ſhattered to pieces 
„ 1 5 cc by 
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« by a violent eruption of glowing ſulphur (though it 
«<< had never burnt before) whereby 10,000 people pe- 
« riſhed in the under-land fields. It threw up large 
« ſtones, and caſt them as far as Wen Varenius 
Geog. vol. i. p. 150. 
Thus the fragments of the "TR ſtrata, together with 
ſand, aſhes, &c. have been ſpread over the ſurface of 
the earth at ſundry periods of time, by means of ſubter- 
' raneous convulfions ; and therefore, fince there are no 
-other operations in nature yet. known, whence ſuch 
effects have been produced, may we not thence infer, 
that all ſimilar appearances on the ſuperficial parts of 
the earth have ariſen from fimilar cauſes ; notwithſtand- 
ing there are no veſtiges of ancient volcanos now remain- 
ing, 'in many parts of the world where the fragments of . 
the frata are thus ſcattered about. 
Were it poſſible to enumerate all the exiſting volca- 
nos in the different regions of the earth, together with 
thoſe which have been apparently extinguiſhed time im- 
memorial, and likewife the many inſtances we have had 


of new volcanos burſting forth, not only in various parts 


of continents and iſlands, but alſo in the bottom of the 

ocean, we ſhould be apt to conclude, that ſubtertane- 
ous fires either do, or have heretofore exiſted univerſally 

in the bowels of the earth. . 

We have therefore much reaſon to infer, from bo 


great analogy which goat between the effects 6855 u- 
ced 
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ced by thoſe ſtupendous operations of nature, and the 
romantic appearances on the ſuperficial parts of the 
earth, deſcribed Chap. VIII, that the latter were as cer- 


tainly the effects of ſubterraneous fires as the former. 


It muſt however be owned, that notwithſtanding the 


7 great analogy between the real effects produced by ſub- 
terranean convulſions, and the appearances obſerved on 


the ſurface of the earth, that the former, when com- 
pared: with the latter, as the Alps, the Andies, &c: 
in point of magnitude, they ſeem to vaniſh, or become 


too inconſiderable to ſtand in competition with them. 


Whence it appears, that ſubterraneous convulſions 
8 more violently in the early ages of the world, 


than they have done fance the commencement of records. 


C HAP. X. 


of | the Alterations Produced on the ſuperficial Parts 


ef the Earth anterior to Hiſtory. 


| the preceding chapter we have endeavoured to 
enumerate ſome of the moſt conſiderable alterations 


which have been produced on the ſuperficial parts of the 
_ earth by ſubterrancous convulſions, fince the commence- 
ment of hiſtory, in order to obſerve the analogy between 


thoſe effects, and the general ſtate and condition of the 
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terraqueous globe, with reſpect to its craggy rocks, moun- 
_ tains, vallies, and all other diſorderly appearances, and 
from thence to infer the Wann cauſe of thoſe ine- 
qualities. | 
Whence it appears, that, nei the "ARR 
dous effects produced by ſubterraneous convulſions ſince . 
the commencement of hiſtory, they are much inferior 
to thole produced anterior to any hiſtorical: monument 
whatever ; as the following inſtances abundantly teſtify. 
Let us therefore proceed to ſuch; obſervations as oe a 
tendency to eſtabliſh the effects above ſuggeſted. 
Theſe remote operations of nature already Wente 
ſeem to have but recently attracted the attention of Eu- 
ropean philoſophers, though ſo eſſentially neceſſary to 
the inveſtigation of many natural phenomena; on "wo | 
ſuperficial parts of the earth. er 
M. Condamine ſeems to have been the firſt naturaliſt 
who has favoured the world with any obſervations on 
this ſubject: for although Italy has been conſidered as 
the ſeat of learning and polite arts for many centu- 
ries, and has been viſited as ſuch, by all the learned of 
Europe; yet the natural hiſtory thereof ſeems not to 
have been the object of inquiry before the year 1755. 
Since that period the ſubject has been reſumed by Sir 
William Hamilton, his majeſty's plenipotentiary at the 
court of Naples, and een to a much greater length. 


How 


— 
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eee ſince the obſervations of M. Condamine 
are truly ingenious, and alſo prior to thoſe of Sir Wil- 
Ham Hamilton, we think it a compliment due to that 
celebrated naturaliſt, to give them the firſt place in the 
preſent reſearches. The former, in his tour to yy" in 
the year 175 5, writes thus, | 
All the mountains and hills abour Naples, will be 
found, upon examination, to. be huge heaps of mat- 
ster, vomited out by volcanos, which are now extinct, 
„ whoſe eruptions, anterior to hiſtory, ſeem to have- 
« formed the ports of Naples and Puzzoli. It is not in 
Naples alone, and its neighbourhood, that I have met 
«with ſuch like ſubſtances. As my eyes have been ac- 
« cuſtomed' to diſtinguiſh the different emanations of 
*<« Veſuvius; and eſpecially the lava, under its variety of 
« Aſpects, I could trace it with eaſe and certainty the 
hole way from Naples to Rome, even to the very 
gates of the latter, ſometimes pure, mers ev com- 

4 bined with other ſubſtances. 
„Phe whole inſide of the mountain 3 4 1 
s Ciccro's Tuſculum; the chain of hills which ex- 
& tend from Fraſcati to Grotta-Ferrata, Caſtel- Gon- 
% dolſo, and even to the lake Albano; a good part of 


the mountain Tivoli; thoſe of Capravola, Viterbo, 


«© gt. conſiſt of beds of calcined ſtones, pure aſhes, 
te F a ſubſtance like iron droſs, terra- 
6 e 
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« cotta, and lava properly ſo called: in a word, fo 
« like, in all reſpects, to the compoſition of the ſoil of 
tc Portici, and to the materials which have ifſued out of 
< the fades of Veſuvius, under ſuch a diverſity of forms, 
te that the ſight alone is ſufficient to diſtinguiſh all theſe 
te ſeveral ſubſtances. The afhes are manifeſt, both from 
their colour and taſte. © It is impoſſible for any one 
e who has attentively examined the productions of Ve- 
t ſuvius, not to be ſatisfied of a perfect reſemblance be- 
<« tween them and thoſe he will meet with at every ſtep, 
“in his way from Naples to Rome, from Rome to. Vi- | 
ce terbo, from Rome to Loretto, ke. | 
et then neceſſarily follows, that all this part of ſal 
« has been ruined by volcanos. Thoſe plains, now fo 
< ſmiling and fertile in olive-trees, mulberry-trees, and 
vines, like the hills at preſent about Veſuvius, have 
like them been overſpread with burning inundations, 
« and bear, as they do, not only within, but on their 
<« ſurface, infallible marks of fiery torrents, whoſe waves 
e are now fixed and conſolidated, bearing teſtimony of 
« vaſt ignitions, prior to all monuments of hiſtory, _ 
«© When I ſee, on an elevated plain, a circular baſin, 
„ ſurrounded with calcined rocks; the verdure with 
<« which the neighbouring fields are covered, impoſe not 
«on me: I inſtantly perceive the ruins of an ancient 


«.yolcano, as I ſhould perceive, beneath the ſnow itſelf, 
N 1 
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in che traces of * eker. on hang a Ae 
n Jogan Ha ni n | 
1 If there 5 A Gel I uſually fendatbr: 
<« by following, the deelivity of the ground, the traces of 
Lienen. or the bed; of 1a torrent, which ſeems as it 
were hollowed in the rock; and this rock, when ex- 
. * amined.cloſely, appears frequently to egen more 
< than lava, properly. fo callkdsc: de ind oi, 
„the circumference. of the baſin has no breaeky. the 
_ < rainand. ſpring waters which aſſemble there having no 
« flue, generally form a lake in the very mouth of the 
<« volcano. ent monty .ofgny,”? 
wich few, days after he ſight of the lake Albano itſelf 
4 (and the; calcined; matter with which its banks are 
« powdered, left no room to doubt any longer of its 
c origin) I ſaw manifeſtly the profound funnel or ſhaft 
„ of an ancient yolcano, in the mouth of which the 
4 waters had accumulated. themſelves. Its eruption, of 
7 « which, hiſtory makes no mention, muſt have been an- 
64 terior to the foundation of Rome, and even of Alba, 
6 from whence, this lake has taken its name: a period 
« amounting-to,ncar three thouſand years. 
At the fght of the traces of. fire diffuſed i in the en- 
64 * virons of the lakes of Borſello, de Rociglione, and Brac 
| 6 ciano, on the road from Rome to Florence, I had 
« © formed the fame ee before. I had ſeen either 
| n 6 J s Veſu- 


*# + . 
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« Veſurius, or the matter which it vomits forth. I paſs 
<«.the ſame judgment by analogy, on the lake Perugia, 
< and ſeveral others in the interior part of Italy, which 
6 Lonly know by the map. 0 being 303 H 4 2 
In ſhort, I look upon the Apenitiinies as a chain 8 65 
*© yolcanos, like that of the Cordeliers of Peru and Chi- 
y, which run from north to ſouth, the whole length 
< of South Ameriea, from the er of 83 170 the | 035 
« Terra Magellaniaa. WES 
The courſe of the velintics of the Cordeliers is in- 
1 ee 9a great number of them are either extin- 
4 guiſhed or ſmothered, but ſeveral till remain actual) 
burning. The old ones alſo frequently revive; and 
<. ſometimes new ones are kindled, even in the bottom 
«:of the fea.” Net ate their eds; on that accbunt, 
«/Jefs' fatal. but tri nls ohen . 
A ſew years FO both'Liijn 100 Quito, tws capi⸗ | 
«5: 0 cities of Petu, became the victims of "thoſe two 
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N n of volcanos. Aeli 
The chain of the Apennines which ie Men- 
4 tinent of Italy, in like manner from north to ſouth, and 
< extends as far as Sicily; preſents us ſtill with æ pretty 
great number of viſible fires under different forms? 
ein Tuſcany the exhalations of Firenzuols; and the 
400 Wr e of "oY 3 in'the eccleflaſtical ſtate; theſe 
dr U ian ON Pits ih r a . of 
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« of Viterbo, Norcia, Nocera, &c. in the kingdom of 
«© Naples, thoſe of Iſchia, Solfatarra, Veſuvius; in Si- | 
<« cily and the neighbouring iſles, Etna, or mount Gi- 
te bel, with the volcanos of Lipari, Stromboli, &c: 

e But other volcanos of the ſame chain, having been quite 
- © extinguiſhed from time to time immemorial, have left 
<« only ſome remains behind, which though they may 
& not always ftrike at firſt fight, are not at all leſs diſtin- 
% ouiſhable to attentive eyes. 

In ſhort, the earthquakes which at various times 
et have overrun ſeveral of the cities of Italy and Sicily; 
that which ſwallowed up St. Euphemia in 1538 ; that 
. < which deſtroyed Catana in 1693 ; that which opened- 
the gulphs of Palermo in 1718; and that which over- 
4 run gyracuſe, recall to my remembrance the diſaſters 
« of Valparaiſo, Callao, Lima, and Quito, in South A- 
4 merica, and cloſe the parallel between the Cordeliers 
« of Italy and thoſe of Peru: the features of reſemblance 
« are but too ſtriking. 

Ido not affirm that all mountains are . 
the Apennines; 1 could not obſerve the ſame appear- 
«© ances in that part of the Alps which I travelled over; 
e hut I have found the fame in Dauphiny, Provence, 
& and ſeveral places where they were never looked upon 
© as the effects of fire. It is not therefore in Italy alone 
_ 6 that the veſtiges of calcination and vitrification are to 
| « be 
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« be met with, but alſo in places where volcanos have 
never been ſuppoſed to have exiſted; France affords 
te inſtances, and poſſibly moſt countries. My conjectures 
ce about the ancient volcanos of Italy, of which I find 
© marks in all parts, and on the lava, which I diſcover- 
« ed even in places where I the leaſt expected it, appear 
* to me ſo evident, that my only wonder was, they 
e ſhould be new. They were however looked upon as 
© whims, in a country, where I ſtill think, nothing 
more than the uſe of one's eyes is neceſſary to produce 
<« the like,” &c. 

Thus far the obſervations of M. Condamine ; which 
are happily confirmed by thoſe of Sir William Hamilton, 
who has alſo added many new and intereſting obleryaticns 
on the ancient volcanos of Italy. 

It would require,” fays Sir Wilkam, © many years 
« cloſe application to give a proper and truly philoſophi- 
* cal account of the volcanos in the neighbourhood of 
« Naples; but I am ſure ſuch a hiſtory might be given, 
& ſupported by demonſtration, as would deſtroy every ſyſ- 
© tem hitherto upon the ſubject. We have here an oppor- 
. tunity of ſeeing volcanos in all their different ſtates. I 
© have been this ſummer in the iſland of Iſchia; it is 
c about eighteen miles round, and its whole baſe is lava. 
The great mountain in it, near as high as Veſuvius, 1 
r nn degrees; and I have 


© no 
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« no;doubt-i in my own mind, but that the and itſelf 
«roſe out of the ſea; in the ſame manner as ſome of 
« the Azores: I am of the ſame opinion with reſpect 
& to. mount. Veſuvius, and all the high grounds near 


Naples; having not yet ſeen in any place, What can 


« be called virgin earth. I had the pleaſure of ſeeing a 
cc well ſunk at the foot of Veſuvius, and cloſe by the ſra 
10 „ide. At twenty: ſive feet below the leyel of the ſea, 
« they came to a fratum of lava, and God knows bow 
<< much deeper they might have ſtill found other lavas, 
« At the convent of the Dominican friars, called Ma- 
dona del Arco, ſome q ears ago, in ſinking a well, 100 
« feet deep, A lava was diſcovered, and ſoon after ano- 
« ther; ſo that in leſs than 300. fect deep, the lavas of 
ec * four eruptions were found. From the ſituation of this 
_ « convent, it ts glear, beyond a doubt, that thoſe lavas 
« rode from:the mountain, called Somma, as her 
= axe quite out of the,reach of the exiſting volcano. 
«Prom, theſe circumſtances; and from, the eee 
64 CS rfona that I have made in the' neighbourhood 
« of Veſuvius, L am ſure no virgin ſoil is to be found 
there, but that all is compoſed. of different rata of 
_ < erpptec matter, eren to a great depth below the level 
5 ne of the ea. In ſhort, I have. not any doubt in my 
| + own mind, but that this volcano. took its riſe from 
45 the bauen of the ſea; and as cho holeighin che- 
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twern Veſuvius and the mountains behind Caſerta, 
4 — is beſt part of Campa nia-Felice, is under its 
c good ſoil compoſed of burnt matter; I imagine the 
« ſea. to have waſhed the feet of thoſe mountains, until 
the Fubterraneous fires began to operate, at a period 

& certainly of the moſt-remote antiquity.” ali 17 
The mountains at the back of Caſerta are moſtly 
«a ſort of limeſtone; and therefore very different from 
« thoſe formed by fire ; though Signor Van Vitelli, 

<« the celebrated architect, has aſſured me, that in cut- 
ting the famous aqueduct of Caſerta through thoſe 
% mountains, he met with ſome foils that had been 
« evidently formed by ſubterraneous fire. Sir ne 
Hamilton's Obſervations. ae 

* ** Th the year 1689, ts ſome workmen'were < digging 
« 4 well neat the foot of mount Veſuvius, a mile from 
& the ſea, in the ſpot where formerly ſtood the famous 
city of 'Pothpeia; 1 obſerved; ” fays Francis Bianchini, 
a celebrated architect, * clodded earth and vitrified 
4e ſtone were laid in regular alternate Hrata, in the 


80 © following order, VIZ. OM 
ns 8 .0 oel Pan, „ Fett., Ththes. 
15 Cuftivated Bitty SEN — 12 2 10 5.0 
2. Black vitrified 2 800 b babe 0: hf frat ab 54% 
3. Solid Earth _ 24. oo £42 T8 ks 
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Under the fourth fratum were found ſome coals, 
- iron door locks, and two inſcriptions ſignifying that 
© «© the city of Pompeia formerly ſtood there. Proceed 
40 ; ing further, the nee . were obſerved. 


Palm. Pest, Inches. 

- Solid Earth 3 — 10. = B. 4 

„ Vitrified Stone - - 3r 1 1 

a fiffer than the former - S 6 8 

- Vitrified Stone - - 4. 

9. Earth more indurated - - 25 == 20. 10 
20. Vitrified Stone very heary — - 1 == 13. - 

11. Soft Stone — - - 14 =11. : 

79% 6 3 


; 0 Under which Hratum, fuch plenty of water flowed 
2 ive as put. a final ſtop to oy further re- 
“ ſearches. 
„The two inſcriptions found at the 40 of 2 5 
« palms, or twenty-one feet three inches, together with 
e the coals and iron works, carry with them ſuch teſti- 
© mony that the Romans inhabited that plain, as per- 
ſuade one to believe that the /ratum No. 4. proceed- 


W of Pliny.” 
Therefore the rata Ne. 6, 8, A 10, 5 not thoſe 
Ne. 5, 7, and 9, proceeded from eruptions much ante- 


_ rior to the foundations of Herculaneum and Pompeia ; 
1 though the former is ſaid to have been built by Hercules, 
ho is — to have been n with Abra- 


ham, 
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han, in the year of the world 2240, near 2000 years 
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tian era. 

. roes of Jaix 24 Gil be e con- 
aderel as ſufficient data, for proving the antiquity of 
the world ; taking for granted that the quantity of ſoil 
contained in each Hratum, to have been produced by 
of ſand, aſhes or mud, are equally frequent with thoſe 
ol liquid fire, and that ſuch productions become imme 
diately fit for vegetation. Hence the reſult of ſuch rea- 


ſonings are rendered fallacious: for although a quantitx 


of ſoil may accumulate upon a bed of lava in the ſpace 
of ſeveral ages, yet ſince there are other means hetebx 
lava becomes covered with ſoil, as in the inſtances already + 
named, it appears: much more probable that the /ci/ 
ſtrata, proceeded from: ſublequent eruptions, than fromm 
length of time. Ene 
nne Therefore to return. 
Among the numerous veſtiges of ancient volcanos, 1 
preſume there are few more ſtupendous than thoſe on 
the northern coaſt of Ireland, though no viſible erater is 
now remaining between Port Ruſh Strand and Balley 
. Caſtle caſtward; a diſtance nearly equal to 20 miles 
Engliſh, and yet, the whole of that ſpace is one continued 
maſs of Jett and I have been- credibly informed that 
47 0 the 


& 
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the ſame appearances: extend many miles from Port 


RuſtStoward the weſt. 2 of tld nt ne 


The cliffs are indeed Sy ſtupendous, and bear every 


ö ; poſſible mark of their having been originally liquid fire. 
The elevation of that at the foot of which the Giants 


Cauſeway is ſituate, we preſume cannot be leſs than five 


 __ vein hindered: rt perpendieular height: above the At- 


lantic Ocean, and yet compoſed intirely of lava: and the 
fame appearances extend from We an 


OR" re On ont biupic 3, 
As we purpoſe giving ſome bull WER theſo 


oy  , ancient: eruptions in Chap. XXIV. together with a ſec+ 
tion of the rata, we poſtpone many other particulars, 


with reſpect to theſe wonderful N till we arrive 
_ abthat part of the work. 4 34 Nh ernboxt ag 
We might have enumerated FAN wore 
tendling to prove; the antiquity! and : powerful effects of 
ancient volcanos; but we preſume the above may ſerve 


to evince the truth of ſuch a conjecture: however, as 


. deayour: to ſhew, that ſuch operations of nature were 
_ . conſequences: neoeſſarily ariſing from the ſtate and con- 

dition of the earth, at thoſe remote periods of time. But 
ſo that inquiry, it becomes requiſite to lay be- 


ore the reader, ſundry phenomena, relative. to. thi cauſe 


ang eee wed e 
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ve REVIOUS bon an eruptionof ven, the earth 
The ſexlikewiſ e Bun the adjacent thore till _ 


and. overflows its uſual. bonhdary. Such undulations 
of the, ſea are not uncommon, but frequently. precede 


the eruptions of Veſuvius. Neither are they peculiarſto 


that mountain, but have been notcrious in matiy other 
parts of the world, as the following inſtances cvi- 


. Qnithe: falt of. November 175 55 the era-{0 fatal 

to Liſbon, the iſland af Madeira was violently ſhook 
by an [dc pee attended hy ſubterraneous exploſions. 
And about an hour and half after. the tremor had ceaked, 


| the, Jea, which was quite calm;-/retired ſuddenly ſome 
_ © paces from the ſhore z and returuing with a great wel! 
entered the city of Funchal: the water roſe full Gfteeh © 


feet aboye highwater mark, although-the tide which ebbs 
and flows, ſeven; fret was then at half ebbʒ the water 
immediately ardled again, and having f fluctuated four: 

| O 2: ) or 


51928 
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mountain is hurſt open, then feturna with impetuoſity, 


dently ſhew. 21} 291%! FH — 1151 OZ 521 I Lit vu 2 10 * i 
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or five times between high and low water mark, the un- 
dulations ceaſed, and the ſea became quite calm as be- 
fore. In the northern part of this iſland the undula- 
tions were more violent : for the ſea retired. at firſt 
above one hundred paces, and ſuddenly returning N 
flowed the ſhore; deſtroying or damaging ſeveral houſes 
or cottages: Great quantities of fiſh were 'left on ſhore, 


aud in the fireets of the village of Machico. All this 


was the eſſect of one ſole undulation; for the ſea never 
flowedd afterward ſo high as highwarer mark, although 
the fluctuations continued much longer there than at 
Funchal. Weſtward the r ere ere 26 
ceptible,” e iH eben 2117 
118. The earthquake w which' deſtroyed Liſbon 6h the 
firſt of November 1755, was preceded by a rumbling 
noiſe, which increaſed to ſuch a degree as to equal the 


explofions of the loudeſt canon, - About an hour after 
the'ſhocks,/'the ſea was obſerved) from the high grounds 
to come ruſhing toward the city like a torrent, though 
againſt wind and tide; it roſe ſorty feet higher than was 
ever \known;' and ſuddenly ſubſided. A ſhip" 50 deagues | 
uff at eee i riokene's"figck as greatly infired | 
the deck. + 19 THO 21 
4 on dhe 0 of daes 34; Cadiz was alfo 
viokatly/ſhook by an earthquake; which threw the in- 
„ 9 pathogen An hour after, they 
12 6 WI were 
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er ee alarmed at the appearance of a wave 
eight miles off, coming toward the town, which was 
at leaſt ſixty feet higher than common. The inhabi- 
tants began to tremble, and the centinels left their 
Poſts. It came againſt the weſt part of the town, which 
ts very rocky, and the rocks abated a great deal of its 
force; but at laſt it came againſt the walls, beat in the 
breaſtwork, and carried pieces of eight or ten ton 
now thought the town would be ſwallowed up; for 
although this tide was run off, yet with glaſſes they faw | 
more coming. When the wave was gone, ſome parts 
that were deep at low-water were quite dry; for the 
water returned with the ſame violence as it came. 
Theſe waves came in this manner four or * 
but with leſs force each time. . 
Another account fays, e | 
hows to recover-from their firſt terror when they ſaw 
themſelves plunged into new alarms. At ten minutes 
after eleven they ſaw rolling toward the city, a tide of 
the ſea; which paſſed over a parapet of ſixty feet above 
the ordinary level of the water: at thirty minutes after 
eleven came a ſecond tide ; and theſe two were followed 
by four others of the ſame kind, viz. at fifty minutes af- 
ter eleven, thirty minutes after twelve, ten minutes 
eee eee The tides oo 
CF | I e, 
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Staci ſome intervals, till evening. 4 ruined 
100 taiſes or 600 fect of the rampart ; part of which, 
of threr toiſes length and of their intire Wee e ; 
| hn. paces. 2d: n! 
5. The ſame day and hour, eee to the 
walls of Tangier, a thing never known beſore; and. re- | 
turned with the dame rapidity as it came up, leaving 
upon the mole a great quantity of ſand and fiſh... Theſe 
commotions of the fea were repeated eighteen times, and 
continued till ſix in the eber with leſs vio- 
lence than the l firſt time. The CF! 11-4ci4l3 84:yolls 
56. The. ſame phenomena ne at Arzila 3 dar- 
3 through one of the city gates very far, with 
great impetuoſity; and a boat was found at the diſtance 
e e front from: the ea. N Matt 
7. At Salle the waters came tp Sar great rapidity 
3 city ; and at their return great quantities of Giſh 
were ſound in the ſtreetz. Many perſons were drowned, 
and a large number of ng were carried away by, the 
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8. Balls fared lie better ; Wan yh holy yh 
n moſque, which i 18 within A a and $6. 
© * great: diſtance from the ſea. 1 

„e eee 
an the firſtoſ November 1765 · And the ſame phenomena 
eee Gs but in a leſs degree, at 
bn | | * 
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Plymouth, Portſmouth, Mounts Bay, Penzance," Swan- 
zea, Yarmouth Haven, Hull, Gainſborough, &c. in 
England ; likewiſe in Scotland, Ireland, and Holland. 
And it was not the: ſea only which was thus violently 
agitated, but confined waters in various parts of Eng- 
land and the continent: namely a pool at Balborough 
in Derbyſhire, another at Foremark, ſeveral at Haynor, 
&c, Likewiſe many pieces of water in Kent, Surry; 
| Suſſex,: Eſſex, Berkſhire, Oxfordſhire, &c. At moſt 
of theſe places, the waters were in violently. n 
Wanne their banks. N 
10. The fame fluctuations of waters were Eu & 
on | ſeveral lakes on the continent: namely the lakes 


_ Gem, Zurich, N cr in Switzerland, and at 


ONO 7 * 5 80 
„ ang At he ae the EO RP in a church were 
obſerved to oſcillate as a pendulum; and ſo were the 
ret e e p 7h Hague. Aci 

12. And we are alſo told, that it is no uncommon 
thing to ſee the ſurface of the earth undulate as waves 
of the * at _ time of theſe dreadful convulſions * ; 
Nh 0 | 

Many othet: Aer e ede to WW | 
_ tremendous: earthquake on the firſt of November 17555 

are recorded in the Philoſophical Tranſactions, vol 49. 
| yu I. but for the ſake of brevity they are omitted. | 


The: 
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The appearances above related were not peculiar 
on the firſt of November 1755; for we dare Jeveral 
other notorious inſtances recorded; namely, | 
13. In the year 1746, Callao, a conſiderable garri- 
_ fon town-and feaport in Peru, containing 5000 inhabi- 
tants, was violently ſhook by an earthquake on the 
_ 28th of October. And the people had no ſooner begun 
to recover from the terror occaſioned by the horrid con- 
vulſion, but the ſea rolled in upon them in mountainous 
waves, and put a final period to their exiſtence: for 
they all periſhed except 200, ho were providentially 
faved on board of ſhips and fiſhing beats lying in the bar- 
_ bour. The elevation of this extraordinary tide was ſuch 
| as conveyed ſhips of burden over the garriſon walls, the 
towers and the town, diſtant from the ſea : one in 


_ _ particular which arrived from Chili the preceding day, 


vnn conveyed to. the foot of the mountains, and there 


Temained on dry ground. The flood of water flowed 


over the town with ſuch rapidity, that it tore up the 
4 1 two 


Fe: ©" Which remain as r of that dreadful 


N a All ere, ee town were ſo 


4 dh concealed the pen . being 
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ever exiſted upon the ſpot of ground where Callao ſtood. 
See Relation of Earthquakes by T. Oſborne, 1748. 
14. Another inſtance; ſomewhat ſimilar to the above, 
happened the 29th of September 1535, previous to an 
eruption near Puzzola, which formed a new mountain 
three miles in circumference, and upward of 1200 fect 
perpendicular height: for the earth was frequently ſliook, 
and the plain lying between the lake Averno, mount 
Barbaro, and the ſea, was raiſed a little: at the ſame 
time the ſea which was near the plain, retited 200 paces 
from the ſhore, and leſt many fiſh a prey to the inha- 
bitants of Puzzola. See Sir William Hamilton's Obſer- | 
vations on Veſuvius. | 
| The preceding undulations of the ſea * W waters, 
together with the undulatory motion of the earth's ſur- 
face, and the oſcillation of pendulous bodies, are phe- 
nomena which ariſe from the expanſive force of ſteam 
generated in the bowels of the earth; as we ſhall en- 
deavour to Dee hereafter from a e * undeniable 
facts. | 
The fas POPE RS alluded t oy are Pam "Ra of | 
| boiling water and ſteam, in various parts of the world; 
but eſpecially, in the vicinity of volcanos. Of which the 
Rev. Dr. Uno Von Troil, in his Letters on Iceland, 
has recorded many curious inſtances, as follow. 
al: lien e na os in: e eee ee 
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Near Laugervarn,''a ſmall lake about a mile in 
« circumference,” which is two days journey diſtant from 
e Heela,” I-faw- the firſt hot ſpouting ſprings, and I 
. muſt confeſs that it was one of the moſt beautiful ſiglits 
A erer beheld. The morning was uncommonly clear, 
te and the ſun had already begun to gild the tops of the 
neighbouring mountains; it was fo perfectly calm, 
that the lake on which ſome ſwans were ſwimming was 
ce as ſmooth as à looking-glaſs, and round about aroſe 
in eight different places the Ticany of the ich Prins 
© which loſt itſelf high in the air. nou” 
et Water was ſpouting from all theſe ng bot one 
in particular continually threw up a column from 18 
<to-24 feet high, and from fix to eight feet diameter; 
ade acer thhd-extremely bot, A fle ef mutton 
and ſome ſalmon trout were » 6: eee 
e fix minutes, and taſted excellently. ay: | 
At Reikuin was another ſpout of the ſame fort ; the 
e water of which; I was aſſured; roſe to frxty'or ſeventy 
feet perpendicular height ſome years ago; but a fall 
e of eatth having almoſt covered the whole . it 
t no ſpouted only between 54 and 60 fect ſidewiſe. 
2; tet Geyſer, not far from Skallott, a moſt extraordi- 


W $4 


t nary large ſpouting fountain is to be ſeen. / 
One ſees here within the circumſerence of half a 


; mile, or three Engliſh miles, 40 or 50 TOS ſprings 4 
e toge= 


AND FORMATION OF. THE EARTH. 107 


& together: in ſome the water is perfectly clear, in 
-< others thick and clayey; in ſome, where it paſſes 
«through a fine ochre; it is tinged red as ſcarlet; and 
in others, where it flows over a paler clay, it is white 
te as milk. | 5 
The water ſpouts up e ſome continaally; from | 
66 others only at intervals. The largeſt ſpring, which is 2 
4 in the middle, particularly engaged our attention the 
hole day, from fix in the morning till ſeven at night. 
« 'The aperture through which the water roſe was 19 
feet in diameter: round the top of it is a baſin, which, 
< together with the pipe, hath the form. of a caldton; 

© the margin of the baſin is upward of nine feet one 

inch higher than the conduit, and its diameter 56 

feet. Here the water does not ſpout continually, but 
only by intervals ſeveral times a day: and as I was in- 
« formed by the people in the neighbourhood, in bad 
| 60 rainy weather higher than at other times. | 
on the day we were there, the water ſpouted at 

< ten different times, from fix in the morning till eleven 
<« A; M. each time to the height of between 30 and 60 
< feet; till then the water had not riſen above the mar- 
« gin of the pipe, but now it began by degrees to fill 
« the upper baſin, and at laſt it run over. We were 
told by the people with us, that the water would ſoon 


1 Hr much higher than it had yet done; which ac- 
1 & count 
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10 count t appearing credible to us, Dr. Lind ſet up his 
4 quadrant,. in order to aſcertain the elevation thereof 
« with the utmoſt accuracy. Soon after four o'clock, 

' © we obſerved the earth begun to tremble in three dif- 

e ferent places, and particularly at the top of a mountain, 

* which was about fix hundred yards diſtant from the 

e {mbuth- of the ſpring; we alſo frequently heard a ſub- 

© terrancous noiſe like the exploſion of cannon ; imme- 

0 diately after which, a' column of water ſpouted" from 

the aperture, which at a great diſtance divided itſelf 

A into ſeveral parts, and according to the' obſervations 

© made with the quadrant was 92 feet high. Our great 
e furprize at this uncommon force was yet increaſed, 
5 «when many ſtones which we hid thrown into the a- 

4 perture, returned with the ſpouting water.” 

The numerous fountains of boiling water which' the 
Doctor obſerved in his tour through Iceland, together 
with thoſe in Italy, the ifland of St. Miguel, and other 

_ volcanic regions of the earth, which either flow continu- 

ally or by intervals ; and likewiſe thoſe'of ſteam only ; 


dete ſome of the many phenomena attendant upon ſubter- 


rancous convulſions, "We ſhall therefore endeavour to 
_ Inveſtigate the cauſe of thoſe appearances in due time. 
Hut among the vatious operations of that kind, few are 
more „ or more e inſtrudtive than 1 5 tollow- 


wi In 
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In the years 16 31 and 1698, vaſt torrents of boiling 
water flowed from the crater of Veſuvius, previous to 
an eruption of fire. And what was very remarkable, 
many ſorts of calcined ſeaſhells were found upon the 
brink of the crater, alſo in the channel formed by the 
flood. The former eruption was ſo conſiderable that the 
violence of the flood ſwept away ſeveral towns and 18 
lages, and ſome thouſands of inhabitants: And, 
In the year 1755, a dreadful torrent of ce 4 
flowed: from the crater of Etna, at the time of an erup- 
tion of fire. See Sir: William Hamilton Obſervatiohs. 
The ſeaſhbells which accompanied the above erup- 
tions, evidently teſtify, that a communication had been 
opened between the two oceans of melted matter and 
water, inſomuch that it ſeems altogether needleſs to _ 
| any thing more in confirmation of theta. 
The preceding facts, relative to eruptions of Ava 
and boiling water, we conſidet as the principal data up- | 
on which all the phenomena relative to ſubterrancbus 
convulſions depend: therefore ſome attempt to illuſtrate 
the mechanical arenen ap uy: be. erben to ſeve- 
ral of our readers 4) Wt nents otro a u 08 
Let Plate VI. fig. 3. 1 ib ben of a cavern- 

ous mountain, ſituate within the influence of a ſubterra- 
neous 255 And let A A oma a cavern containing 
ii 193248 16 001 367 Fee eee Walen 
1 4 h 
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_ water, with a communication to the external air through 
- the ſiſſure C. And let us alſo ſuppoſe that the cavern A 
is ſupplied with water from the caverns BB, which com- 
munieate with A by the intermediate Marys petites 
in the ſection. itil a 353 51.011 | 

- Matters being thus cheumliapeed, the n ing af: 
ſets will neceffirily. ariſe namely, as the water in the 
cavern A becomes intenſely heated, a conſiderable part 
thereof will become converted into ſteam, and having no 
vent or communication with the external air, but through 
the ſiſſure C, tlie expanſive farce. of the ſteam will act 
on the ſurface of the water with ſo much violence, as to 
- cccaſion;a fountain as repreſented at F. And this foun- 
tain will act with more or leſs force according to the de- 
ge of reſiſtance the water meets with: for ſuch as the 
reſiſtance is, ſuch will be the degree of rareſaction, and 
- the expanſiye force of the Vii nnn 2 8 is ſuf- 
ficiently near to the water. bh 

No if the eee ts e 

Ain a given time, is not equal to that diſcharged, ſuch 
fountaius caungt act perpetually, but by intervals. 
But in ſuch caſes, wherein the quantities eee 
diſcharged are equal, ſuch fountains will flow without 
intermiſgon ; other circumſtances being equal. 
" «Again; if the expanſive force of ſteam acts. with fo 
da * as to oblirud the inlets of water from 

| BB, 
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BB, the cavern A will become the ſooner exhauſted, 
and the time of eruption ſhortened. | 

The water being thus totally driven out of the ca- 

vern, the ſteam follows, and ſoon reſtores the equili- 


brium of the expanſive force. The force of the ſteam 
being thus deſtroyed, the water deſcends from the ca- 


verns B B, and repleniſhes the cavern A with cold water. 


'To the above, and many other fimilar cauſes, may be 
aſcribed erü ptions of water, quid fire, "foam, and all 
other materials before mentioned; we may therefore 
conclude, that fire and water are the primary agents 
concerned in all fuch operations of nature”: : for if We 
ſuppoſe melted "matter contained in the cavern A, the 
force of the ſteam would occaſion an eruption of liquid | 
fire ; - for the expanſive force of the fire would eleyate 


the incymbent weight, and thereby | open the commu- 


ATT 
nication from A to B B. Hence the water contained 


in B B would deſcend into the cavern A, and become 
converted into ſteam, and 2 the effectz before 
de fe beg." N 12 wy A uh sch ©:L 

"Theſe few hints ! may ſerre to convey 12 * idea of the 
cauſe whence eruptions of various kinds proceed. | 

In fuch* malten wherein ſteam only cvacuates con- 
kinualhy, there muſt be” a "communication herween the 
external air and the "Tarkace of the water; 5 as if it were 


9 caldron” of boiling Water. Such communications there- 


: 


ul 4s! 
. 6 fore 
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fore „ the force. of the ſteam, and prevent. i its 
powerful effects, which we haye already obſerved ex- 
ceeds the force of gunpowder as 14000 is to 500. 

The following inſtance may ſerve in ſome degree to 
ſhew the powerful effects of water converted into ſteam 
by liquid fire; truths well known to founders conver- 
{ant in caſting of ja filver, copper, braſs, or iron, 


47? CI 


* We Moorficlds, where many ff; were afſem- * | 


* bled to ſee the metal run into the moulds. The heat 
« of the metal of the firſt gun drove ſo much damp 
e into the mould of the ſecond, which was near it, that 
* as ſoon as the metal was let into it, it blew up with 
| © the greateſt violence, tearing up the ground ſome feet 
« deep, breaking down the furnace, . untiling the houſe, 
« killing many (FED on the ſpot with the ſteams of 
« melted metal,” &c. See Cramer's Art of aſſaying 
Metals, p. 32 3. | 
To the fudden In 15 G of ſteam, 16 
| may be aſcribed” the tremour or ſhaking of the earth; 
aud alſo the violent ſubterraneous exploſions which ge- 
ep in precede the | eruptions of Etna and Veſuvius. Dip 
We way add to the above, that fance there are many 
| 1 — 1 in x Iceland, the iſland of $t. Miguel, .and many 
2 115 volcanic N of the th En ee of . 
1175285 Which 


. 
CER 5 - + bu 


AND FORMATION OF THE EARTH. + wg 
which vary from each other from 48* to 212*; may we 
not thence infer, that all tepid and hot ſprings, which flow 
in ſuch regions, owe their various temperatures to ſub- 
terraneous fires. 

Now if the above conjectures are true, the preſump- 
tion is great, that all tepid and hot ſprings, whether in 
volcanic, or other region, wherein there are no exiſting 
volcanos, do nevertheleſs derive their various degrees of 
heat from a ſimilar cauſe. 

Hence the ſprings at Bath, Buxton, and Matlock, 
may derive their temperatures from ſubterraneous fires, 
although there are no exiſting volcanos in England, 

Such are the general phenomena relative to the cauſe 
and effects of earthquakes. Whence we may venture to 
infer, without enumerating the various circumſtances, 
that fire and water are the principal agents employed in 
all thoſe dreadful operations of nature: namely, the 
undulations of the ſea and other waters before mention- 
ed; together with the undulatory motion of the earth's 
ſurface ; are all of them wholly owing to the expan- 
five force of ſteam, generated in the bowels of the 
earth, by means of ſubterraneous fire. And we may 
likewiſe aſcribe all other eruptions, whether of fire, 
water, mud, aſhes, ſand, &c. to the ſame cauſe: for 
although inflammable air, or the damp in mines, occa- 
ſion violent exploſions ; yet ſuch exploſions are only 

| Q momen- 
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momentary, like the firing of gunpowder; whereas vol- 
canic eruptions explode inceſſantly with great violence, 
many weeks, or months together. Hence their ope- 
rations become ſo very analogous to the effects of the 
elopile, that we are much inclined to attribute their dif- 
ferent effects to one and the ſame cauſe, as before 
aſſigned. 8 5 | 8 
- Having premiſed theſe matters, we ſhall endeavour 
to inveſtigate, from the ſame principles, the cauſe of an 
univerſal flood, the origin of mountains, continents, 
craggy rocks, cliffs, and ſuch other / diſorderly appear- 
ances on the ſurface and interior parts of the earth. We 
ſhall alſo inquire into the cauſe of ſubterraneous convul- 
Hons acting more violently in the early ages of the world, 
than within the laſt period of three or four thouſand 


CHAP. 
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CHAP. XII. 


Of ſubterraneous Fire, and its Effects on the incumbent 
Strata, from the firſt Increment of Heat to its full 
Maturity. Of the Deluge. Of the Origin of. Moun- 
tains, Continents, &c. Of the Improbability of a 
ſecond univerſal Flood. 


HE numberleſs inſtances we find recorded of vol- 

canos and their effects, leave no room to doubt 
the ieee force, and immenſity of ſubterraneous 
fires; not only under the bottom of the ocean, but like- 
wiſe under mountains, continents, &c. in every part of 
the world hitherto explored. But from what principles 
they were generated; at what diſtance of time from the 


creation of the world; or whether nearer to its center, 


or its ſurface; are all of them problems not eaſily ſolved, 
while the phenomena of fire remain in ſo much obſcu- 
rity: for as M. Macquer juſtly obſerves, in his Elements 
of Chymiſtry, vol. 1. p. 7, © an accurate diſtinction has 
not yet been made between the · phenomena of fire ac- 
« tually exiſting as a principle in the compoſition of bo- 
dies, and thoſe which it exhibits when exiſting ſepa- 
e rately in its natural ſtate : nor have proper and dif- 

.Q 2 ce tinct 
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« tin& appellations been aſſigned to it under thoſe differ- 


«ent circumſtances :” therefore neither the time, the 
& place, nor the mode in which ſubterraneous fire was 
generated, can be truly aſcertained, till thoſe clouds of 
darkneſs are removed from the ſcience of chymiſtry. 
However, thus much we learn from daily experience: 
namely, that a certain degree of moiſture and dryneſs. 
are greatly inſtrumental in the production of fire in the 
vegetable and mineral kingdoms: and alſo that thoſe 
fires commence from the firſt increment of heat, and gra- 
- dually increaſe to their full maturity: therefore, if we 
may be allowed to reaſon from the analogy which one 
part of nature bears to another; we ſhould thence infer, 
that ſubterraneous fires were generated from the ſame 
elementary principles, and in like manner gradually in- 
creaſed to maturity. 
Having attempted to ſuggeſt ſome idea concerning the 
original production of ſubterraneous fire, let us return to 
the chaotic ſtate of the earth, and endeavour to trace its 
progreſſive operations from the firſt increment of heat, 


to its full maturity, and mark its effects on the 1 incum- 
bent rata. 

1. If a certain degree of W and dryneſs were 
equally as neceſſary to the production of fire in the 
bowels of the earth, as in mineral and vegetable king- 
e we might thence infer, that thoſe parts /of the 

globe 
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globe which firſt began to conſolidate, were alſo the firſt 
which began to generate fire: therefore, fince it appears, 
Chap. V. that the central part of the earth began to 
conſolidate before the ſuperficial part thereof, the pre- 
fumption is great, that the former became ignited be- 
fore the latter. 

2. We have alſo obſerved, Chap. V. that the chaos 
began to conſolidate by the union of ſimilar particles; 
whence it appears that an univerſal ſameneſs prevailed 
either in the ſame /ratum, or in the central part of the 
earth: therefore it ſeems highly probable that ſubterra- 
neous fire was generated univerſally alike in the ſame 
Aratum, or in the central part of the earth, at one and 
the ſame point of time, and gradually increaſed to its full 
maturity: as repreſented Plate I. fig. 1. FF and G, 
Atrata of liquid fire. 5 
31 It is a truth univerſally known, that all bodies ex- 
pand with heat, and that the force or power of that law 
is unlimited: therefore, as ſubterraneous fire gradually 
_ Increaſed, fo in like manner its expanſive force increaſed 
until it became equal to the incumbent weight. Gravity 
and expanſion being then equally balanced, and the lat- 
ter continuing to increaſe every day more and more, be- 
came ſuperior to the incumbent weight, and diſtended 


the rata as a bladder forcibly blown. 
| ; 4. Now ' 
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4. Now if the fire thus generated was ſurrounded by 
a a ſhell or cruſt, of equal thickneſs, and of equal denſity, 
its. incumbent weight muſt have been equal : on the con- 
trary, if the ſurrounding ſhell or cruſt was unequally 
thick, or unequally denſe, the incumbent weight muſt 
have been unequal. 5 
Therefore, ſince it appears, Chap. VI. that the primi- 
tive iſlands were uniform protuberances gradually aſcend- 
ing from the deep, the incumbent weight muſt have 
been unequal: for as the ſpecific gravity of ſtone, ſand, 
or mud, is ſuperior to that of water, we may thence 
inſer that the incumbent weight of the former, muſt have 
been greater than that of the latter. For example: 
Let Plate IV. fig. 3. repreſent a ſection of the antedi- 
luvian earth; ABC, the primitive iſlands; D D the 
bottom of the ocean; and FF a /irazum of ſubterrane- 
ous fire. No the incumbent weight at A B C, being 
greater than at D D; the bottom of the ſea would con- 
ſequently aſcend, by the expanſive force of F F, ſooner 


than the iſlands AB C. The bottom of the ſea being 


thus elevated, the incumbent water would flow toward 
the leſs elevated parts to reſtore the equilibrium of its 
preſſure. Conſequently the iſlands A B C, became more 
or leſs deluged, as the bottom of the ſea was more or 
leſs elevated; and this effect muſt have been more or 
leſs univerſal, as the fire prevailed more or leſs univer- 


ſally, 
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ſally, either in. the ſame fratum, or in the central part 
of the earth. Therefore, ſince it appears, that ſubter- 
raneous fire operated univerſally in the ſame fratum, 
and with the ſame degree of force; it appears much 
more probable, that the deluge prevailed univerſally over 
the earth, then partially; and more eſpecially when we 
conſider the elevation of the antediluvian hills, accord- 
ing to Chap. VI. | 

But the tragical ſcene does not end with an univerſal 
flood, and the deſtruction of terreſtrial animals: for the 
expanſive: force of ſubterraneous fire, {till increaſing, be- 
came ſuperior to the incumbent weight and coheſion of 
the rata, which were then burſt, and opened a com- 
munication between the two oceans of melted matter 
and water. 

The two elements coming thus 1 into contack, and the 
latter becoming inſtantaneouſly converted into ſteam, 
produce an exploſion infinitely beyond all human concep- 
tion; for it has already been obſerved, that the expan- 
five force of water thus converted into ſteam, exceeds 
that of gunpowder, in the proportion of 14,000 to 300. 

The terraqueous globe being thus burſt into millions 
of fragments, and from a cauſe apparently ſeated nearer 
to its center than its ſurface, mult certainly have been 
thrown into ſtrange heaps of ruins: for the fragments of 
the rata thus blown up, could not poſſibly fall together 


again 
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again into their primitive order and regularity : there- 
fore an infinite number of ſubterraneous caverns muſt 
have enſued at the diſtance of many miles, or many hun- 
dreds of miles below the bottom of the antediluvian 
No it is eaſy to conceive, when a body of ſuch an 
immenſe magnitude as the earth, which is nearly 8000 
miles in diameter, was thus reduced to a heap of ruins, 
that its. incumbent water would immediately deſcend into 
the cavernous parts thereof; and by thus approaching fo 
much nearer toward the center, than in its antediluvian 
ſtate, much of the terreſtrial ſurface became naked and 
expoſed, with all its horrid gulphs, craggy rocks, moun- 
tains, and other diſorderly appearances. 

Thus the primitive ſtate of the earth ſeems to 55 
been totally metamorphoſed by the firſt convulſion of na- 
ture, at the time of the deluge; its rata broken, and 
thrown into every poſſible degree of confuſion and diſor- 
der. Hence, thoſe mighty eminences the Alps, the 
Andes, the Pyrenean, and all other chains of mountains, 
were brought from beneath the great deep. Hence, the 
ſea retired from thoſe vaſt tracts of land, the continents ; 


became | fathomleſs and evironed with craggy rocks, 


cliffs, and impending ſhores, and its bottom ſpread over 
with mountains and vallies like the land. 1 as 
{bet 6 1 h Hat, It 
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It is further to be obſerved, of the horrid effects of 


this convulſion; namely, that as the primitive iſlands 
were more ponderous, and leſs elevated, than the bottom 
of the ſea; may we not thence infer, that the former 
more immediately ſubſided into the ocean of melted mat- 


ter, than the latter; and therefore became the bottom 


of the poſtdiluvian ſea: and the bottom of the antedilu- 
vian ſea being more elevated, was converted into the 
poſtdiluvian mountains, continents, &c. Such were ap- 
parently the conſequences ariſing from the firſt convul- 
ſion of nature: and this conjecture is remarkably con- 
firmed by the vaſt number of foſſil ſhells, and other 
marine exwvie; found imbeded near the tops of moun- 
tains, and the interior parts of continents, remote from 
the ſea, in all parts of the world hitherto W as 
repreſented Chap. VII. 1: 22 | 
The above phenomena have Neuere y been aſcribed 
to the effects of an univerſal flood; but we preſume ſuch 
cConcluſions were too haſtily den : for it manifeſtly 
appears, upon a more ſtrict examination of the various 
circumſtances accompanying theſe marine bodies; that 
they were actually generated, lived, and died, in the 
very beds wherein they are found; and therefore thoſe 
beds were originally the bottom of the ocean, though in 
ſome inſtances, they are now elevated ſeveral miles above 
ar Wen ee 
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its level. Thus we find a further agreement between 
natural phenomena and the laws of nature. 

Hence it appears, that mountains and continents were 
not primary productions of nature; but of a very diſ- 
tant period of time from the creation of the world. A 
time wherein the rata had acquired their greateſt de- 
gree of coheſion and firmneſs. And a time in which the 
teſtaceous matter of marine ſhells was become changed 
to a ſtony ſubſtance, For I have frequently obſerved in 
the fiſſures of the * of the 
ſame ſhell adhering to each fide of the cleft, in the very 


ſtate in which they were originally broken: inſomuch 


that if che ſeveral parts were brought together, they 
would apparently tally with each other, Whence it is 
evident that a conſiderable ſpace of time had elapſed 
between the chaotic ſtate of the earth and the deluge; 


which according to the Moſaic account was upward of 


4105600 years: but theſe obſervations are rather a digreſ- * 
ſion from the ſubject, and only ſerve to ſhew the 


agreement Denies revelation and reaſon : Thereßare 


to teturn. 


It may poſſibly by alledged, that many of the. foflil 
bodies imbeded near the tops of mountains, are natives. 
of very diſtant regions of the earth; and therefore could 
not have exiſted in the climates where they are now- en- 
tombed, according to the preſent conſtitution of nature : 
| 6 5 by, wiener 
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whence it becomes neceſſary to ſhew, that thoſe very 
climates were originally ſuitable to the nature of their 
exiſtence ; but this ſhall be deferred to the l 


_ chapter. 
We have indeed already what a ſeries of facts, in 


Chap. VII. which ſhew that ſuch foſſil bodies were ac- 
tually generated, and have.lived and died in the very 
beds wherein they are found, and conſequently were 
not removed from diſtant regions of the earth, to their 
preſent ſituation, by a flood, or floods of water, as com- | 
monly ſuppoſed : therefore let us return to the confide- 
ration of ſundry phenomena relative to ſubterraneous 
convulſions and the deluge of Noah, and likewiſe to 
inveſtigate the improbability of a ſecond univerſal flood 
commencing in any future age. | 
According to the Moſaic account, the delu ge was at- 
tended with ſundry phenomena analogous to thoſe which 
generally accompany ſubterraneous convulſions : whence 
it is preſumed, that the former and the latter might 
have ariſen from one and the fame cauſe,  - | 
iſt. We have already obſerved; that previous to 
an eruption of Veſuvius, the ſea retires from the ad- 
jacent ſhore, till the mountain is burſt open, and be- 
gins to diſcharge. its fiery contents; then returns with 
eee and overflows its boundary. Such ope- 
7 
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rations©6f nature ſeem to imply, that mount Veſuvius 
and the parts adjacent were actually elevated above their 
natural poſition, previous to the eruption; and ſubſided 
again to their former level as ſoon as the ſteam found 
vent. And this conjecture is apparently confirmed by 
- the fſubterrancous exploſions which commonly pre- 
cede the eruptions: for the ſudden converſion of wa- 
ter into ſteam by melted matter, we have already ob- 
ferved, produces the moſt violent effects. | 
2d, The return of the ſea toward the ſhore, imme- 
diately after the mountain is burſt open, evidently ſhews 
that the mountain, previous to that event, ſubſides to its 
former level, and therefore the waters return to reſtore 
the equilibrium of its preſſure. Hence we infer, that 
the fluctuations of the ſea, which accompany ſubterra- 
neous convulſions, wholly ariſe from that cauſe : for 
When the land is more elevated by the force of 
ſteam than the bottom of the ocean, the water retires 
from the ſhore toward the leſs elevated parts, and leaves 
its bottom dry: and when the bottom of the ſea is 
more elevated by the fame cauſe than the land, the wa- 
ter runs in mountainous waves toward the land, and 
deluges the ſhotes. Which feems to have been the 
cauſe of thoſe dreadful floods at Liſbon and Cadiz, in 
the year 1755; and alſo that which deſtroyed Callao in 
the year 1746. This idea ſeems to be confirmed by 
. Pe Eh the 


AND FORMATION Or TAE BARTH. 235 
the ſpace of time elapſed between the convulſion and 
the arrival of the wave at the above cities, an hour 
and half after the ſhocks had ceaſed: and their being 
obſerved at ſome conſiderable diſtance rolling toward 
the towns, points out in ſome degree the direction and 
ſituation of the dem Far of the ocean, from whence 
the floods proceeded. A 4 
zd. As many parts of Europe and Africa. were " — 
fected in the above manner, but in a leſs degree, on the 
firſt of November 1755; we may thence infer the 
powerful and extenſive effects of ſubterrancous/& con- 
vulſions. | | | 

Having conſidered Ye Hin fire 0 water as che 
principal agents concerned in theſe ſtupendous opera- 
tions of nature; it becomes requiſite to obſerve, that 
ſteam is ſuſceptible of a conſiderable degree of conden- 
ſation by a ſmall degree of cold: thereſore the ſame de- 
gree of expanſive force can only exiſt during the ſame 

- degree of heat. Whence it is evident, that the undula- 
tions of the ſea and confined waters, can extend no fur- 
ther than ſubterraneous fire extends: conſequently, as 
the undulations of the ſea and confined. waters were ob- 
ſerved throughout Europe, and many parts of Africa, 

on the firſt of November 17555 we may thence . mag 
JR jg fire extended ſo far at e 5008 
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it now remains to conſider, in. more particular man 


55 E. the cauſe of theſe undulations. 


When the Afruta incumbent on the melted matter ho 
comes elevated and burſt open, ſo as to admit of ſea 
water falling upon the melted matter, a ſudden rarefac- 
tion of water into ſteam enſues, which may be produc- 
tive of a further admiſſion of cold water. Hence ariſe 
ſudden condenſations and rarefactions of fteam, and con- 
150 ſequently violent tremours or ſhakings of the earth. 
The impending roof being ſeparated from the liquid 
fire by ſteam thus generated, permits the vapours to ex- 
tend laterally in all directions from the original ſource ; 
whereby the rata becomes progreſſively elevated and 
the parts raiſed, more ſo than thoſe in the act of ſeparation. 
Hlence the horizontal poſition of the earth's ſurface 
becomes altered to that of an inclined plane: conſe- 
quently, buildings erected in perpendicular direction, ac- 
quire a-reclining poſture; and the waters of the ſea, 
Aluakes, and ponds, receive an undulatory motion, with 

as much certainty as that contained in a veſſel ſuddenly 
elevated on one ſide more than on the other. Water 
being thus agitated by one impeding force, continues 
.- undulating till its acquired momentum is overcome by 

therefiſtance of ſome external cauſe. | * 
Brauch however, are the phenomena, ds prin- 
ciples from whence we preſume they ariſe : we therefore 


con- 
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conſider them as quite analogous to the principles applicd 
in the inveſtigation of the deluge ; and as we ſhall have 
occafion to enlatge upon this ſubject in a future part of 
the work, we defer for the preſent adding any more in- 
flances in favour of the doctrines above advanced; | 
To what has been ſaid, we may add a few obſervations. 
on ſome peculiar” properties inherent in matter, which 
greatly contribute to produce the above ſuppoſed effects. 
The Reverend Mr. Michell, in his excellent Treatiſe 
on Earthquakes, has ſet theſe qualities in a very conſpi- 
cuous light. * 
“The compreſſibility. and elaſticity of the earth,” 
ſays the learned author, ** are qualities which do not 
< ſhew themſelves in any great degree in common in- 
« ſtances, and therefore are not commonly attended 
C to. On this account it is, that few people are aware 
* of the great extent of them, or the effects that may 
« ariſe from them, where exceeding large quantities of 
<« matter are concerned, and where the NE force 
© is commonly great. | 
The compreſſibility and dafticity of the och 8 
i be collected in ſome meaſure from the vibration of 
te the walls of houſes, occaſioned by the paſſing of car- 
s riages in the ſtreets next to them.  Aﬀother inſtance, 


4 to the ſame purpoſe, may be taken from the vibration 


of ſteeples, denz by the Tinging of bells, or 
| 6 gults- 


2 
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guſts of wind; not only ſpires are moved very confi- 


<« derably by: this means, but even ſtrong towers will 


<« ſometimes be made to vibrate ſeveral inches, without 


e any disjointing of the mortar, or rubbing the ſtones | 


againſt one another. Now it is manifeſt, that this 
could not happen without a conſiderable degree of 
cc compreſſibility and elaſticity in the nen of which 


6 they are compoled.” * os Un 


Hence we may infer, chat if 10 ſhvitia a nant of 1 
as that of a ſteeple, viſibly bends, by ſo ſmall a degree 


of force as the ringing of bells, or a blaſt of wind: we 
may thence conclude, that the rata, in their primitive 
ſtate might become conſiderably diſtended by an unlimi- 
ted force: ſince it appears by a fair deduction, that if a 
globe 80 inches diameter, ſuffered a degree of expanſion 
equal to the thick neſs of a human hair; the ſame pro- 


portion, by analogy, would have raiſed the bottom of 
the ocean one fourth of a mile perpendicular height 


above its former level, and thereby have occaſioned an 
univerſal flood; ſince we cannot ſuppoſe, that the ele- 


vation of the primitive iſlands were more than forty or 
fiſty feet, compared to thoſe formed in the ſea by the 


| 155 flux and reflux of the water, according to Chap. VI. 


Having concluded our obſervations on the deluge, the 


10 origin of mountains, continents, and all other irregular 
te, on dhe ſurſace * interior parts of the 


as: earth; 
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earth; let us inquire into the improbability of a ſecond 
univerſal flood, and likewiſe into the cauſe of ſubterra- 
neous convulſions having produced more violent effects 

in the early ages of the world, than they have done 
ſince the commencement of records. 

It will readily be granted that the rata which com- 
poſe the earth, had originally an uniform, concentric 
arrangement; and likewiſe, that they had acquired their 
greateſt degree of coheſion and firmneſs before they were 
burſt and thrown into heaps of confuſion : whence it is 
evident, that a much greater degree of force was: requi- 
fite to overcome the incumbent weight and coheſion of 
the frata, in that firm uniform ſtate, than can be 
requiſite to ſeparate the fractured parts thereof; conſe- 
quently the fame degree of force can never accumulate 
in any future age while ſo many fiſſures and volca- 
nos daily give vent to the expanſive vapours, and there- 
by counteract their violent effects. 

Hence it appears, that as the expanſive force of ſub- 
terraneous ſteam in the poſtdiluvian world, is ſo much 
inferior to that accumulated in the antediluvian ſtate of 
nature; and the mountains of the former, being ſo 
much more elevated than the hills of the latter; the pre- 
ſumption is great, that the earth can never become de- 
luged a ſecond time from a ſimilar cauſe, nor its frata 
ſuffer the ſame degree of violence. . 

| * e 
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But after all our attempts to inquire into theſe difficult 
and immenſe operatio f nature, the magnitude of the 
earth ſo much exceeds the bounds of human conception, 
that we can form no adequate idea of its bulk, nor of 
the relation which the mountains, and other inequalities, 
bear to its diameter: therefore let us reduce this great 

globe to ſuch a ſcale as we can diſtinctly view and com- 
_ prefiend, 

Tt is generally allowed that the earth is nearly 8000 
miles diameter: therefore let us meaſure it by a ſcale 
equal 80 inches: ſince one inch will then bear the ſame 
. proportion to a globe 80 inches diameter, as 100 miles 

| 8 to the diameter of the earth. | 

Hence one tenth of an inch bears the ſame proportion 
to a globe 80 inches diameter, as a mountain 10 miles | 
perpendicular height, does to the earth. 

Again, as one-hundredth part of an inch ito a 
. globe 80 inches diameter; ſo is a mountain one mile 
perpendicular height to the earth. 

And as the thickneſs of a THOR hair, is nearly equal | 

one four-hundredth part of an inch, it will nearly bear 
the ſame proportion to a globe 80 inches diameter, as a 
mountain one-fourth of a mile perpendicular a 
| does to the earth. 
> Theſe proportions being duly conſidered, we ſhall be 


enabled thereby to form ſome comparative idea of the re- 
lation 


+ 
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lation between the antediluvian hills and the poſtdilu- 


vian mountains: ſome of the latter we know, from 
geometrical and barometrical menſurations, are upward 
of three geographical miles, or x9,026 feet above the 
level of the ſea, See Ulloa's Voyage, vol. 1. p. 442. 
Whereas we cannot ſuppoſe the former were more than 
40 or 50 feet perpendicular height above it, fance they 
were formed by the action of the tides as ſand . 
are formed in the ocean. 

The inequalities on the earth's ; ſurface, OP and 
after the flood, being thus meaſured: by a ſcale familiar 
to our conception, we may form ſome general idea of 
the great alterations which this globe has undergone, 
and alſo of the improbability of a ſecond univerſal 0 
eyer ariſing from a ſimilar cauſe. 

In the former part of this work we have pointed out 
ſome inſtances, wherein the reſult of our reaſoning ma- 
nifeſtly coincides with revelation; therefore though we 
have aſſigned a different cauſe. for an univerſal flood, than 
that in the ſcripture account; yet in ſome reſpects the 
two accounts are ſo perfectly analogous, that I am in- 
dlined to conſider the Moſaic account of the flood as 

Jjudiciouſly accommodated to vulgar minds, rather than 
to thoſe of men accuſtomed to phyſical N 
and as ſuch, of more general utility. T7 

8 2 (7.4575 BY 


122 oon THE ORIGINAL STATE 
In the ſcripture account we are told, that © the 
te fountains of the great deep were broken up, and the 
ce windows of heaven were opened, and the rain was 


es upon the earth forty days and forty nights. And 


in the book of nature we find, that the earth is fre- 
queatly burſt open and deluges the adjacent countries, 
together with the deſtruction of ſome thouſands of inha- 
bitants : and alſo that theſe convulſions of nature are 
accompanied with inceſſant rains. Whence it is pre- 

 fumed there is a conſiderable analogy between the facts 
recorded in revelation, and the operations of nature. 
In ſhort, the analogy is ſo extremely obvious, that we 

think it needleſs to add any thing more to illuſtrate the 
ſubject. 
Being fully „ that the 4 0 IM attempts 


Lv inveſtigate an univerſal flood, the origin of moun- 


tains,” continents, &c. have ſome foundation in nature 
and truth, I am induced thereby to offer the follow- 
ing hiſtorical accounts to the conſideration of the rea- 
der, although they have generally been looked upon as 
_ fabulous; preſuming they are attended with ſome natu- 
ral circumſtances not before conſidered. The accounts 
are recorded in the Poſthumous Work of the learned 
Doctor Robert Hooke, p. 439, 441, 443, to the 
following effect. 

1. It 
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1. It is recorded by Fulgoſas, that in the year 1462, 
as ſome men were working a mine, near Bern in Swit- 
| Zerland, they found an old ſhip 100 fathoms deep in 
the earth, built as ours are, with anchors of iron and 
fails of linen, with the carcaſes of 40 men. 

2. Pairre Naxis, relates a like hiſtory of another 
ſuch ſhip l been found under a wy Ng: moun- 


tain. 


3. In like manner the zeſuit Euſcbius Neucom-' 
bergus, in his ſecond chapter of the fifth book of Natu- 
ral Hiſtory, ſays, that near the Port of Lima in Peru, as 
the people were working a gold mine, thoſe who fol- 
lowed the vein, found an old ſhip, on which were 
many characters very different from ours. | 
4. Strabo alſo relates, in his farſt book, that the 
wrecks of ſhips have been found at the diſtance of 3000 
furlongs, or 375 miles from the ſea. T . for Dr. 
Hocke. 
5. Dr. Plott, in the eighth e of his Natural 
Hiſtory of Staffordſhire, relates a ſtory ſomewhat ſimilar 
to the former; namely, that the maſt of a ſhip with a 
pulley hanging to it, was found in one of the Green- 
11 mountains. 
Such are the accounts "ind by Grand _ 
relative to ſhips having been found in the bowels of the 
ann remote from the ſea, and which have hitherto ap- 


peared 
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peared highly fabulous : but we hope the following ob- 
ſervations will free them from the imputation of fable. 
Firſt, The accounts do not ſcem to have been in- 
vented, either in favour, or in oppoſition, to any par- 
ticular ſyſtem, but ſimply related from people h were 
eyewitneſſes of the ſeveral phenomena. 
__ © Secondly, Two of the ſhips are expreſsly fad to have 
been found in ines, or mineral veins. 
: Hence it is neceſſary to obſerve, that the _ 
of mineral veins, are no other than fiffures in the frata 
containing mineral fubſtances, which in all probability 
were originally produced by ſubterraneous convulſions 
at the time of the deluge, when the waters prevailed 
univerſally over the earth, and when the /frata were 
burſt to the depth of many miles, and when the incum- 
bent waters deſcended into the gulfs thereof, and left 
much of the terreſtrial ſurface naked and expoſe with 
| all its horrid gulfs, &c. 

No if ſhips were in uſe at the time of hat-dreadful 
r een and floating immediately over theſe gulſs at 
the time they were opened, they muſt neceſſarily have 
deſcended therein, and have remained in the bowels of 
the earth, and probably at the diſtance of many hundred 
miles from the ſea, ſinoe the bottom of the ſea was con- 
verted into mountains and continents. Such effects are 
not however repugnant to the operations of nature: for 


＋ 
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we have had ſeveral recent inſtances ſomewhat ſimilar, 
and particularly at Port-Royal in Jamaica, in the year - 
1692; at which era, not only many houſes were ſwal- 
lowed up, but alfo ſeveral ſhips and ſloops ſuffered the 


ſameè fate, inſomuch that only ſame parts of their maſts 
appeared above water. See Lowthorp's Abr. Phil. Tranſ. 
vol. 2. p. 417; 415. May we not thence infer, that the 
fame cauſe might have produced ſimilar effects either at 
the time of the deluge, or in ſubſequent ages, if ſhips 
were in uſe. And what ſtill renders this conjecture the 
more probable is, that of ſubterraneous convulſions hav- 
ing produced much more violent effects in the eatly ages 
of the world, than they have done within the laſt . 
of three or four thouſand years. 0 

Theſe matters being duly conſidered, I preſume they 
will not only free. the accounts above ited from the 
imputation of fable, but will alſo induce the reader to 
admit them as collateral evidence relative ta the origin of 
mountains, continents, &c. and likewiſe as teſtimonies 
of the great antiquity» of naval architecture, navigation, 
and ſciences in general, as we have already conjectured, 
Chapter II. 3476 | 


CHAP: | 
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| 95 the err, f the Ar, and gabs of the Yeu "ih 
my" en the Flood. 
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prove from a ſeries of undeniable facts, that the an- 
tediluvian world was univerſally deluged : likewiſe the 
improbability of a ſecond univerſal flood ever arifing 
from a ſimilar cauſe in any future age: and alſo that 
mountains and continents were not primary productions 
of nature, but were raiſed from beneath the deep at the 
time of * e * the waters prevailed over the 
earth. 
auch were 3 do * Avenida and es 
which the earth underwent at ths! time 058 that dreadful 
convulſion of nature. 
Leet us therefore inquire wha feds 1 72 — 1 in 
the temperature of the air and ſeaſons of the year, from 
the production of mountains and continents at the time 
of the deluge: for as the primitive iſlands were appa- 
rently formed by the action of the tides, as ſand banks 
are formed in the ſea, we cannot reaſonably eſtimate 


| their pen at more than 40 or 50 feet perpendicular 
height: 
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-height : whereas ſome of the poſtdiluvian mountains 
have been found by actual menſuration not leſs than 
19,026. Whence it is preſumed. that the conſtitution 
of the atmoſphere in the poſtdiluvian world, might un- 
dergo an equal change with the different inequalities on 
the Ty parts of the earth, before and after: the 
. F 
eee inquiry happily 1 on weh "POR 
mena as are commonly known, though not aſcertained - 
with ſo much accuracy as the importance of the ſubject 
requires: namely, that of thermometrical obſervations 
on the temperature of the air by ſea and land in all parts 
of the world. However, ſince mankind are now ac- - 
commodated with proper inſtruments for that purpoſe, 1 
have no doubt, but that ſuch obſervations will be made 
in due time, as will give the ſubject a laſting foundation. 
The following are ſuch as we have been able to collect 
for the preſent toward obtaining the end propoſed. 
I. It is a general obſervation, that the interior parts 
of continents are ſubject to greater extremes of heat and 
cold, than the exterior, or the coaſts of the ſea. Firſt, 
from the continuance of froſt and ſnow, in the former, 


at a time when it will not lie on or near the coaſt of the 


latter. Secondly, from the plants and fruits” of the 
earth being burnt up within land, when there is an 


een verdure on the ſhore. xl | 
T n= W Saco 
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2. Hence Cornwall, being a peninſula, is leſs ſubject 
to extremes of heat and cold, and to ſudden tranſitions | 
| from one extreme to another, than the central parts of 

England: vegetables flouriſh all winter in the former, 
« which can only be preſerved in the latter by artificial 
„means; nor have they often any froſt till after Chriſt- 
tt mas, but a temperate air, and an exceeding fine ver- 
e dure on the ground; their ſpring ſeaſons are indeed 
e colder, and laſt longer than in the central parts of 
„England. Dr. Borlace's Nat. Hiſt. of Cornwall. 

-3- © The temperature of the air in Norway, differs 
t more than a ſtranger could well imagine in the ſame 
ec parallel of latitude; for on the caſt fide of Norway 
te the winter's cold generally ſets in about the middle of 
October, and continues to the middle of April; the 
„ waters are frozen to a thick ice, and * 
and vallies are covered with ſnow. 
4. Vet when the winter rapes with fo much ſeve- 
„ the eaſtern ſide of Norway, the lakes and bays 
t are open on the weſtern fide, though in the fame pa- 
« rallel of latitude ; the air, indeed, is miſty and cloudy, 
< but froſt is ſeldom known to laſt longer them a _ 
6 mh or three weeks. 
5. In the center of Germany, which is a | 
«© nearer the line, winters are more ſevere than in the 
1 —_ of . where the inhabitants often won- 
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« der to read in the public papers, of froſt and ſnow in 
Poland and 3 when they have no ſuch we- 
* ther there. | 855 

6. The beten of Amſterdam, Heh Co- 
e penhagen and Lubeck, are frozen ten times oftener 
than the harbour of Bergin; and when the harbour 
< of Bergin is frozen, the Seine at Paris is N in 
bs wp ſame condition. 

It ſeldom happens that the 4k and creeks are 
« aw over in Norway, except thoſe that run far up 
« the country. In the other parts of the weſtern coaſt, 
“e hard winters, or laſting froſts, are ſeldom heard of. A 
Pontopidon's Nat. Hiſt, of Norway. 

8. „It is well known to all who fail northward, as 
te far as lat. 77, that the coaſts are frozen up many 
& leagues, | when the open ſea is not fo; no not even 
© under the pole. | 
9. © Some years ſince, a company of merchants at 

© Amſterdam, who advanced 100 leagues above Nova 
«Zembla, toward the eaſt, diſcovered a ſea free from 
ce ice, and very convenient for navigation.” Lowthorp's 
Abridg. Phil. Tranſ. vol. iii. p. 61r. 

10. We are well affured, by the teſtimony of Capt. 
Bafhn, that the northern parts of Greenland are leſs in- 
_ cumbered with ice than the ſouthern ; and that he found 
no ice in Bafhin's Bay, though in lat. 74; and, as he 

| ES a adyvanced 
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da advanced Gat farter north, he found the air more oft 
and temperate; very different from what he had felt in 
Davis' Straits, and on the ſouth of Greenland. 
nr. And it appears, in the journals of Frederick Mar- 
| Ng of Hamburgh, a man of good credit, that when 
Fpitſbergen is doubled three or four cer to- * x north, 
nog We ito be feen. 
| 12. Capt. Wood likewiſe ks: in a paper tek 
he publiſhed. before he performed. his voyage, that two 
Dutch ſlips had proceeded. northward, as far as latitude | 
"89%, and there ſound the ſca free from ice, and of an 
unſathomable: depth; as appears by four, of their jour- 
nals, which though e kept, concur in thoſe 
- circumſtances. | 
12. Capt. Wood hes ds aid oa Eh of 
95 veracity had aſſured him, that he had paſſed even 
under the pole, and found che ne as warm as at 
32 Amſterdam. 5 3 
13. Other navigators ive. Ade abficreak 7 the 
weather was warm in lat. 88“ north, and the ſea per- 
ſecly tree from ice, and rolling like the Bay of Biſcay. 
* See the Hon. Daincs Barrington's Obſervations on the 
. "Probability, of reaching the North Pole, p. 11. 
| 14. The fame author, p. 21, mentions another ſhip 
having failed within half a degree of the pole; and 
55 _— other intereſting accounts Br” navigators having ad- 
| tg © i vanced 


* 
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vanced to high latitudes : inſomuch that no doubt can 
z1emain of the high ſeas nnder the pole” being open, at 
all times, and fit for navigation, though much incum- 
bered with ice in lower latitudes. The cauſe 5 theſe 
phenomena will be conſidered in its due placeee. 
15. The continent of North America, we are told, 
is ſubject to great extremes of heat and cold, 5 to ſud- 
den tranſitions from one extreme to another. 

16. That in South Carolina, though Grizacdi almoſt 
en degrees more ſouth than London; froſt is fome- 
times very intenſe; at others they haue a __ ol heat 
equal to 100* Pahrenheit's {cale; .* } 5 © el 
17. At Cape Henry, lat. 3630 * hes tem- 
«perature of the air and feaforis are much governed by 
the winds in Virginia, both as to heat and cold, 
« moiſture and dryneſs; the variations of which are very 
remarkable; there being oſten great and [ſudden 
changes. The north and north welt winds are very 
nitrous and piercing, cold and clear, or elſe ſtormy; 
e the ſouth eaſt and ſouth, hazy and ſultry hot. Their 
© winter is a fine clear air, mild and dry, which renders 
c it very pleaſant; their froſts are ſhort, but ſametimes 
« fo very ſharp, as to freeze. the rivers over, though 
es three miles broad; . nay, even the Potomack river, 
* where it is near nine miles broad. 225 Lowthorp* Abr. 


Phil. Frank vol. iii. p. 376. 


1 9. We. 


es 0 TRE ORIGINAL STATE 
18. We are allo told, that their lakes and rivers are 


* 
o 
« | R 
wi # : . ; 


generally frozen over early in the winter, and remain in 


th ſame ſtate till late in the ſpring, though ſituate many 
degrees more fouth than the Land's-end of England; 

and that at Quebec the mercury will frequently mark 
10 at one e 40. or. TOE below the freening | 
point at another. f 
5 In Maryland 50 6 
truly aſcertained; by Fabrenheit's thermometer. The 
following table ſhews the reſult of four years obſerva- 
bons, vis, 1754, 1755, 1756, 1757. See Philoſ. 
Tranſ. vol. li. 62. 82. To which is added a compara- 
tive view of the climate of London, for the ſame years; 
ſſewing the greateſt degree of heat and cold in each 


5 * dee Gentleman's Mag. for the above years. 


Fhe firſt column contains the months; the ſecond, 
ä 0 H, ſhews the higheſt ſtate of the mercury; L, 
te loweſt; and V, the variation in each month. For 
- example: London, January 17 54, the higheſt ſtate of 
the mercury was 487, the loweſt, 25 the variation 235; 
Maryland, 61 the higheſt, 2 1 the loweſt, and 40 the 
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Obſervations on the 7. emperature of the Air at London, and in Maryland. 
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By thus comparing the climate of London with that 
of Maryland, it appears, that the latter is ſubject to much 
greater extremes of heat and cold than the former. 8. 

Although Fahrenheit's thermometer is generally 


known, it m 


2 6 


: * 


ay not be improper to name the relative 


1 degrees. 
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"I I PN of heat and cold referred to in the above 


3 table. For r example : AS”; marks the firſt i increment of 
J freezing; 48 the temperature of common ſpring water; 1 
695 that of Matlock Bath; 82 Buxton Bath; 96² vital 
heat; 114 King's Bath, at Bath; 212 Th heat of 
boiling water; and likewiſe, that cold increaſes i in the | 
0 ſame proportion below the freezing point. 255 i 
As a further, teſtimony. that the continent of America 0 
6 1 not only ſubject to great extremes of heat and cold, 
2 but Itkewiſe to great and ſudden changes from one ex 
teme to another, the following table is inſerted. It 
| * contains the obſervations of Mr. Wilkam Wales and Mr. 
 -__ © » Joſeph Dymond on the temperature of the air at Prince 
75 of Wales Fort, on. the north weſt coaſt of Hudſon's Bay, 
in lat. 58* 4 north, in the years 1768 and 1769. 
| 18. The firſt column contains the year, month, and day. 
Thoſe Ne, 2, 3, ſhew the ſlate of the thermometer, 
in the morning, noon, and evening. The column D, 
C ſhews the; variation of OA. _ day; ; hn M., 
1 1 Variation. 
1 Thoſe numbers marked A _ © NG the number 
—_ of degree below. o. For example: January 3, the 
£ cata ſigniſies that the mercury was 24 below 
o, or 902 'below the POE 1 de ni e 
n | 2: th PITTS norugoiklst 
"EE al 29h S111 0159 01 75 197 Jin. 36) 108 VBK > Other 
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95 i Obſervations on the Temperature of. the Air at Prince of Wales Furt. 
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'T he pi obſervations evidently ſhew- that the 
continent of North America is ſubject to much greater 
. of- heat and cold than England; and likewiſe 
to more ſudden tranſitions from one extreme to another: 

F r ch let us endeavour to compare the temperature 


of the ait in Great Britain with that upon iſlands of leſs 


magnitude, pd thoſe with the: e u e of the 2 


at ſea. 


Ireland, myrtles grow in common with other ſhrubs, 
and that they even arrive to the amazing height of ten 
or twelve feet; though in moſt parts of England they 


are only preſetved by art, and perhaps, in no part of it, 


- Nouriſh with the fame degree of luxuriancy : whence it 


appears, that the Amate ts Ireland is more e 


that that of England. 


2. The Orkneys, we are WY are more h to 
rain than ſnow or froſt, which do not ESR ſo Tong 


'4 | 
: 4 


as in other parts of Scotland. 
3. In Farro Iſland, lat. 6a) 0 bolt alen con- 
© tinues longer than a month, and i is withal ſo moderate, 


chat ice is neyer {een in an open bay; nor are er or 
oxen ever brought nnder.cover,,. | - 


4 


'F 


: 
: 4 


(63. 8 _ 


4. Madeira, fituate lat. 32 HQUIT) 1 f not « bj to 
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5. In Goree, lat. 15 north, they breathe a cool and 
temperate air, almoſt the whole year round, being con- 
tinually refreſhed n and 1 See Aden- 
ſon's Voyage, p. 10-4. 
ee iet benen bis 16 fourh, abe | 
8 as appears by the obſervations of the | 
Rev. Dr. Maſkelyne, aſtronomer royal, made in the 8 
yu _ Sec Hol: Tranſact. p- Naa dt. | 
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ject to extremes of heat and cold; yet the phenomena 


_— 


of land and ſea breezes, which generally accompany 


_ thoſe within or near the 1 tropics, ſeem to ſhew that 


they are ſubject to greater tranſitions from heat td cold, 
than the atmoſphere at ſea: therefore, fince the tempe- 


rature of the air on iſlands has not been generally aſcer- 
tained, it becomes neceſſary to inveſtigate the cauſe of 


thoſe alternate breezes from ſea and land, as the only 
. teſtimony to prove that the temperature of the former is 
more equable than that of the 1 | 5 he Phenomena 
are as follows | 


od <1 £ 7 


In the middle, or hotteſt | par a the ay: the ſea 


"breeze blows toward the land, in every poſſible direc- 
tion; and in the middle, or coldeſt part of the night, 


the land breeze blows toward the ſea, in every poſſi- 


% 


* 


ble direction. Thus they al AA ſucceed each other, 


as conſtantly as night and day. 

Theſe ſingular phenomena ſeem. to ariſe from the 
following unalterable laws of nature: namely, thoſe 
properties of the air whereby it becomes ſubje& to rare- 


faction by hear, and condenſation by cold; and in part 


0 the fituation of the iſlands within the torrid zone, 


here days and ee z om ane at all times 
"ths year. + FI I tt. Ftrett: 10 Th ag h hot 


To the above, we may 3 following cakes of 


; — vi. That water is a conductor of heat or old: 


WORE 42 and 


7 Ig7 
$3 tis 
F 2 * 17 
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and that the earth is a much inferior conducting ſub- 
ſtance. Hence heat and cold do not accumulate on the 
ſurface of water, but in a ſhort time its Whole maſs 
becomes equally hot or equally cold: and the earth be- 
ing a non conducting ſubſtance, heat or cold accumu- 
lates upon its ſurface, and does not become diffuſed 
to any conſiderable depftn. 

Hlence it comes to paſs, that the aten * land 
under the torrid zone, - acquires much more heat than 
the ſurface of the ſea: conſequently the atmoſphere of 

the former becomes more rarefied than that of the latter, 
and rendered thereby ſpecifically: lighter than the air at 
ſea. The equilibrium of preſſure being thus deftroyed, 


the air upon the- iſland aſcends by the ſuperior weight of 1 


the air at ſea, which moves in all directions toward the 
central parts of the iſland, and with more or leſs velocity 
according to the different denſities of the two mediums, 
and thus produces a ſea breeze. When night ap- 
proaches, the ſun's. heat abates, until the atmoſphere at 
land becomes equally denſe with that at fea. The equi- 
| librium of preſſure being thus reſtored, the ſea breeze 
totally ceaſes and remains quieſcent ; till cold, increaſing 
by the abſence of the ſun; accumulates on the ſurface of 
the iſlands, and condenſes their incumbent atmoſpheres 
more than that at ſea: for water being a conductor, 


cold becomes cqualty diffuſed OR its whole maſs; 
Ut) eg e 


—— 
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and therefore cannot..nccumnlate on its ſurface. The 
land atmoſphere being thus rendered ſpecifically heavier 
than the air at ſea, begins to deſcend by its ſuperior 
weight, and then blows in all directions toward the ſea ; 
till the ſun returns, and reſtores the two atmoſpheres to 
an equal denſity: the air then becomes ſtagnant, and re- 
mains in a quieſcent ſtate, till it is __ n * 
accumulation of heat, as before. 

That the ſea rene or Ailing 
heat and cold throughout its whole maſs, plainly ap- 
pears from the experiments made on its temperature 


by Mr. William Bayley, on board his majefty's ſloop 


Adventure, in her O's 1 the ſouth. THe reſult 
2 ec Lig | 


Fd 4 FE Wem r I 
: e, Ang, "7 The ſea near its bes - o 5 
2 At the depth of 80 fathoms |. 18 r 
8 15 External air 1 — 34 
Dec. 27, The ſea near its furface -. 32 
ane 83x © 
rms 17 A External air | yo. 24 Ob. 
ins, Avg, 28. The ſea near its e 3 
derer ge un: 0 C43 _— 


That had i is not a eee ops 
Gi the uniform temperature of ſprings near the ſurface 
af the earth: for water contained in wells not more than 
ten or twenty yards deep, varies nothing in its tempera- 


ture, 
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ture, winter nor ſummer; being conſtantly. ab 48 
or 50 degrees. 

Hence it appears that land and fea breezes. wholly 

ariſe from an alternate rarefaction and condenſation of 
the air on iſlands; and to a more conſtant uniform 
temperature of the air at ſea, both night and day. 

Such are the apparent cauſes of the land and ſea 
breezes, which accompany all the iſlands ſituate within 
the torrid zone. Therefore the temperature of the air 
at ſea, is more conſtant and uniform than upon iſlands. 
This concluſion is abundantly confirmed by the fol- 

lowing table, which contains the obſervations of Mr. 
Bayley on the W the air at Eras in his 1 8 
Juſt. mentioned. 

The firſt column contains the year, month, and day. 
The ſecond ſhews the latitude. The columns 1, 2, 3, 
ſhew the ſtate of the thermometer, in the morning, 
noon, and evening ; and D, the variation of ms 


ture cach Wye. 
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The obſervations contained in the above, and the 
FP nat tables page 143, 143, 147, together with thoſe 
related in various other mar of the ſame MART? evi- 
nn ſne w, — 

Firſt, That prop ede 4 North Pa 1 is more 


ſubject to extremes of heat and cold, and to more ſudden 


tranſitions from one extreme to hen than the b 
of Great Britain. rs 

| Secondly, That the temperature nk the, air aſe 
iſlands is likewiſe ſubject to greater viciſſitudes than the 
air at ſea: inſomuch that if the earth was again univer- 
ſally covered with water, as in its primitive ſtate, neither 
froſt nor ſuow, nor a degree of cold equal to that of 
freezing, could have any exiſtence in the natural world: 
for it evidently appears that the burning heats of the 


torrid zone, and the intenſe cold of the frigid Zones, 


do not altogether ariſe from their different ſituations 
on the globe, with reſpect to the line, but principally 
from thoſe vaſt tracts of land the continents: for it 
ſeems to be an undoubted truth, that the high ſeas 
have at all times been found open and rolling like the 
Bay of Biſcay; which ſeems to imply, that the regions 
of the north pole are not occupied either by ice or 
land; and as a corroborating teſtimony, it has been 
obſerved that a north wind invariably produces a thaw 
Dritten tos K ai namen hne, 
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at the North Cape and Spitzbergen, and a ſouth wind 
- as invariably produces trot, AL | 
On the contrary, the quantity of ice in the ſouthern 
+ hemiſphere obſerved by the memorable navigator Capt. | 
Cook, ſeems to imply the exiſtence of land in the puns 
of the ſouth pole. | 
Hence it appears that extremes of heat as cold are 
conſequences wholly ariſing from mountains, and thoſe 
vaſt tracts of land the continents. 
Therefore, ſince mountains and continents were not 
primary productions of nature, but of a very diftant 
period of time from the creation of the world, namely, 
at the time of the deluge; may we not thence reaſonably 
infer; that the inclemencies of the ſeaſons were an 
unknown in the antediluvian ſtate of nature, 
Conſequently, during that particular period of time, 
from the creation to the deluge ; its ſeveral regions were 
univerſally adapted to the various ſpecies of the animal 
and vegetable kingdoms: it is therefore reaſonable to 
ſuppoſe they were inhabited by a much greater variety of 
ſpecies than could poſſibly exiſt according to the preſent 
cConſtitution of nature, fince the primitive iſlands were 
only ſmall protuberances raiſed by the flux and reflux 
5 of the tides, as ſand banks are formed in the ſea, and 
were of little extent or elevation, compared to the moun- 
tains and continents in the poſtdiluvian world. 
| Theſe 
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Theſe circumſtances being duly conſidered, ſeem to 
unfold thofe wonderful phenomena, which have fo much 
perplexed the inquifitive naturaliſt: namely, the re- 
mains of marine and terreſtrial animals, which are found 
imbeded not only in various parts of this kingdom, but 
in other parts of the world remote from their native 


climates. Inſtances of ſuch phenomena are innumera- 
ble, and have uſually been aſcribed to an univerſal flood, 


but I preſume it evidently appears, Chap. VII. that 


the marine exwvie were actually generated, and have 
lived and died in the very beds. wherein they are found: 
and likewiſe that thoſe "au beds were ann the bot | 
- tom of the ſea. | 

The various phenomena of nature 4 Ginelding 
with phyſical reaſoning, even down from the creation 
of the world to the preſent time, leave little room to 
doubt but that the reſult thereof has ſome foundation in 
nature, and that all the matters contained therein are 
parts of one great whole. However that may be in 
reality, I have the pleaſure to think that the facts are 
fairly ſtated, and that I have no other object in view 
than the inveſtigation of truth. ke 

Now fince it appears that the antediluvian works was 
univerſally inhabited by all the various ſpecies of the ani- 
mal creation, previous to the commencement of moun- 


X 2 | ” —— 


- 
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- tains and continents, the following eq would 
neceſfarily enfue. | 
Firſt, Thoſe animals and vegetabiles, what confties- 
tions were not formed to withſtand the various inclemen- 
cies of the ſeaſons, would conſequently periſh... 
Secondly, Thoſe which | ſurvived and enjoyed the 
change of temperature, became the native animals or 
plants of thoſe climates which ny found ſuitable to > the 
| nature of their exiſtence. 1 
Such I preſume were the nee Ry IER from 
the great change in the conſtitution of RARE which 
only commenced at the time of the deluge. 1 
Some inſtances ſimilar to the above, with leck to 
the effects of change of climate, happened on the weſt- 
ern coaſt of England in the year 1739: namely, the 
adjacent ſeas previous to that era were plentifully ſtored 
with ſcollop ſhell fiſh: but ſuch was the ſeverity of that 
- intenſe froſt, that they were almoſt all deſtroyed. Whence 
it is evident that thoſe animals en not n in cold 
climates. 1 9 
A the ſubject difore us of bme PIE 1 pre- | 


15 Fans the following queſtion may ariſe; namely, How 


comes it to pak that the high ſeas are open, when thoſe 
in lower latitudes are frozen up? To which I anſwer, 
i e the latter is . oning.to the 


near 


— 
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near approach of the two continents; and that the former | 


may be aſcribed to an extenſive fathonleſ — 


To ſuch like cauſes we may aſcribe the deſtruction of 


various ſpecies of animals and vegetables, in different 
regions of the earth, ſubſequent to the grand convulſion. 
The preceding circumſtances ſeem to imply, that the 
exuvie of marine animals found remote from their na- 
tive climates, are ſo many inconteſtible evidences of the 


alterations produced on the ſuperficial parts of the earth 


at the time of the deluge; and not as teſtimonies of 


the deluge itſelf : for, it cannot be ſuppoſed'that a bed 
of oyſters, &c. could have been removed two or three 


thouſand miles from their native climates, in the ſpace * 
of two or three months, and with ſo much order, as to 


form ſelect beds of oyſters,” cockles, &. as living, fiſh do 


in the ocean, 


Other inſtances might * giren to Now the 6 
bility of ſuch effects being produced; but we preſume, 
the above may ſuffice to explode the idea of their having 


been brought from diſtant regions by a flood or floods 
of water; and alſo to convince us, that the alterations 


| produced, in the conſtitution of the climates, and the 
deluge itſelf, were undoubtedly effects of the ſame cauſe, 
and commenced at one and the lane time, as _ 


ſented Chap. XII. t A Feet 
. t ee As. 


—_ HA. 
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As the ſubje& immediately under conſideration ſeems 
to be a very intereſting branch of natural hiſtory, I hope 

it will merit a particular attention from my learned rea- 
ders; concciving it may throw ſome light upon the 
learning and philoſophy of the ancients, with reſpect to 
the temperature and fertility of the farſt ages, as repre- 
ſented by Homer, Heſiod, Ovid, and others. 

Before we conclude this chapter, it may not be im- 
proper to recite ſome inſtances of animal remains being 
found remote from their native climates, as a corrobo- 
rating er of the preceding concluſions, 


A FO of no Foss1Ls, ſhewing where 
they were dug up; alſo their native Climates. - Moſtly 

" felefted from the curious Cabinet of the late Mr. 

parece, ws. ſtreet, Red Lion * | 


Their Names, and Places where _ Native Climates. 


Phang Naurilus. Sheppy I Iſland, Chineſe Ocean 
Richmond in "OG Sherborne in f ad other Parts 


OOO In 
Tarrn of Suakks. Sheppy Ifland, * 

Oxfordſhire, Middleſex, Dy Nor- 1 77 2 

* „„ of * 


SEA 
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SEA Toros, ſeveral kinds; the Cad - 
 Hawhſbill, Loggerbead, and Ws Weſt Indies. 
Species: Sheppy Ilan 
Mancrovys TREE Orovesn” Sheppy 


Crabb Tat Ovirans. = 2 


Dm Dorletſſure, and Han- 0 uf of 


NS Sk . | 
over SO Os 
VAT EBA * PALATES of the Onnxs. 
Sheppy Iſland, and may. other Parte 7g 
of England 2 1 2 
CRrRocoDILE. pf 4 R 
Nottinghamſhire, Oxtorciſſnre, — A 
Torkſbire 
ALLIGATOR's TzETE. Oxfordihire E _ 
SGheppy Iſland - Weſt Indies. 
The Banvzp Bevel, Oxfordbi | 
and che Alpe 2 WEE 74 Indie 
The Dirrivo sau, nut STAR Fisn. 
Sheppy Iſland Jen ke Indies. 
Tait Buccinuns. TIE Wand, Hor- 
del Cliff in Hampſhire: - Ew 2 Indies 
Banoo, Derbyſhire - Ea Indie. 
AsTERIA, Stanton in Nottinghamſhire  Barbadbves. 
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The remains of marine animals chus apparently re- 
moved from their native climates are innumerable: 
"therefore let the above inftances Arn 0 as ſufficient 

=; teſtimony of the truth thereof. N 

The preceding catalogue of Lit exuviæ is l 
pally ſelected from the marine creation, as they live in a 

more perfect ſtate of freedom than the terreſtrial ani- 


mals; and therefore we may ſuppoſe, they would natu- 


rally inhabit the climates HY agreeable to the nature of 
| their exiſtence, | 4 | 

Now fince it appears, that the exuviæ of marine ani- 
mals are found remote from their native climates, and 
accompanied with a variety of circumſtances, ſhewing 
that they were actually generated in the climates where 
they are found; it appears highly probable that thoſe 
climates were originally ſuitable to the nature of their 
exiſtence. It is therefore evident that the antediluvian 
world was more Oy inhabited, than Ws 1 e | 
vian ſlate of nature. 
OConſidering the great diverſity of n n and 
- after the flood, let us inquire into their N effects 
on the „ eee of human life. 


ö 3 A. 
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C HAP. XIV. 


0 the Period of erin Life, bore an * 
the Flood. 


CcorpinG: to Chap. XII, mountains and conti- 
nents were not primary productions of nature, 
but that of a very diſtant period of time from the crea-' 
tion of the world: namely, a time wherein the lime= 
ſtone rata had acquired their greateſt degree of colhe- 
ſion and firmneſs: and a time too wherein the teſtaceous 
matter of marine ſhells was become changed to a ſtony 
ſubſtance: which circumſtances indicate a conſiderable 
period of time elapſed from the creation to the deluge. 
And according to Chap. XIII, mountains and con- 
tinents were productive of very conſiderable alterations 
in the temperature of the air and ſeaſons of the year: 
for it evidently appears that they put a final period to that 
univerſal temperature which prevailed over the antedi- 
luvian world, and occaſioned one perpetual ſpring and 
harveſt; for the burning heat of the torrid zone, and 
the intenſe cold in the frigid zones eommeneing with 
mountains and eontinents, divided the year into four ſea- 


ſons, namely, ſummer and winter, ſpring and autumn. 
Y Such 
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Ak were the great changes wrought on the conſtitu- 
tion of nature, at the time of the deluge: therefore let us 
inquire what effects theſe great alterations on the atmo- 
ſphere produced on the period of human life. 

1. It is a truth commonly known, that temperate 
climates are more friendly to animal or vegetable life, 
than thoſe ſubject to great and ſudden changes 12015 ex- 
treme of heat and cold to another. 15 
2. Invalids are commonly fent from their native to a 
more temperate climate to recruit their conſtitutions, 
and ſeldom fail of being benefitted thereby. May we 
not thence infer, that if a temperate air proves inſtru- 

mental in reſtoring a weakly conſtitution, that it may 


lkewiſe contribute to prolong the life of a healthy one. 


3 . To the ſame purpoſe the Rev. Dr. Burnet obſerves 
in his Sacred Theory, vol. I.p- 275, 276. 1 know 
<< no place, where people live longer than in the little 
Aland of Bermudas. According to the proportion 
<« of time they hold out there, after they arrive from 
e other parts of the world, one may reaſonably ſuppoſe 
e that the natives would live two hundred years; and 
yet nothing appears in that iſland that ſhould give 
7 long liſe above other places, but the extraordinary 
« Readineſs of the weather, and temperature of the air 
throughout the whole year, fo that there is ſcarce any 
58 ne of ſeaſons.” | 
4. Lord 
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4. Lord Bacon likewiſe remarks, in his Hiſtory on 
Life and Death, that * iſlanders are, for the moſt part, 
longer lived than thoſe that live on continents : for 
they live not ſo long in Ruſſia as in the Orcades ; nor 
C ſo long in Africa, though in the ſame parallel of lati- 
e tude, as in the Canaries and Terceras, and the Japo- 
e nians are longer lived than the Chineſe, - though the 
e Chineſe are made for long life. And this is no won- 
der, ſeeing the air of the ſea doth heat and cheriſh in 
ce cooler regions, and cool in hotter. 

5. © The countries which have been obſerva to pro- 
&« duce long livers are theſe, Arcadia; Etolia, India 
c on this fide the Ganges, Braſil, Taprobane, Britain, 
<« Ireland, with the iſlands of 1 ene and He- 

« brides.” | 
6. Italy is generally abide as a more been 
climate than that of England, and productive of greater 
longevity ; though we have many long-lived people in 
Britain. The above noble author recites the following | 
| inſtances of great longevity in the former, via. 

« The year of our Lord ſeventy-ſix, the reign of 

“ Veſpaſian, is memorable; for in that year there was 

« a taxing. « Now taxing is the moſt authentic method 

« of knowing the age of men. In that part of Italy, 

« lying between the Apennine mountains and the river 

40 Fo, there was found a hundred and twenty-four 
een: _ 
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e perſons that either equalled, « or exceeded, a hundred 
« years of age: namely, _ 
PFiſty- fou. © - 100 years each. 
Fifty-ſeven 1170 E 
HDR iz; tO 
Four” -' 130 
— onen, 
ͤUD— 1e 35 57 
1 „ed the above, un contained five; whereof, 
ah TIO wore - 1120 years each. 


Two — — 130 

+a] One in Durell u i e eee e 
ILY One in Placentia | — 131 e e ee 
we En . 132 | 7:1 

near Placentia, ik; whereof, Ws : 


Six were 70 years each. 
Four ur eee 120 
One in Rimino o, whoſe name was 
Nett Wolle 4113 ot au- To ts ee Marcus Aponius.” 
His Lordſhip as enumerates many inſtances of much 
greater longevity than the above, but does not conſider 
the records of them equally authentic with the former. 
The following table contains many remarkable inſtances 
of longevity" in Great Britain and Ireland, in the preſent 
age; but we preſume, they cannot boaſt of a number 
_ to the above, living at one and the fame time. 
. A TA- 
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A TABLE OF LONGEVITY: 


Names of the People. 


| 


Francis Bons 


| Heſter Jagar her . 


Thomas Parre 
Henry Jenkins 
Robert Montgomery 
Anonymous 
His Son 
The Counteſs of Deſmond 
Mr. Ecleſton 
J. Sagar 
Lawrence 
Simon Sack 
Col. Thomas Winſloe 
Francis Conſiſt 
Chriſtian Jacob Deakenberg 
Margaret Forſter 

Her Daughter 


— ” 


- -” 


John Brookey 
James Bowels 
William Mead, M. D. 
John Tice 
John Mount 
A goldſmith 
Mary Yates 
William Bren 
Jeremiah Gilbert 
John Bayles 
Martha Waterhouſe 


A woman 
John Campbell 
William Ellis 
Dumiter Radaly 
Val. Catby 
William Evans 
James Southwell 
Lewis Jones 


Hugh Rowland d Hughes 2 


- _ 
” 
a 4 


- 
k 


© 
8 
— 
= 
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Places of Abode. Living or dead | 
Shropſhire Nov. 16, 1633 
Yorkſhire Dec. 8, 1670 
ditto = Living i in the year 1670 
eo n 5 Both living 1664 

lrelanld | 
ditto =—- |} 16g1 

{Lancaſhire | 1668 
Scotland | | 
Trionia - May 30, 1764 
lreland Auguſt 22, 1766 
Yorkſhire {January 1768 
Norway | | June 24; 170 I, 
Cumber 195 | 

Arts *. | I Living 1771 01 
France Feb. 6, 1769 
Devonſhire Living 1777 
Kilinwortng Auguſt 1 5, 1656" 
Ware - October 28, 1652 

Worceſterſhire March 177144 
Scotland February 27, 1776 
France - you 1776 
Shropthire 1-76 
Brunſton - 

Apthorp © = | 1 | | 
Northampton April 5, 1706 
Bieſley dn N 
cemean — 

ungannon Ir. — 1783 ; 
Liverpool Auguſt 16, 1780 
Harmenſtead January 16, 1782 

Preſton, Hull October 1782 
Carnarvan Living „ 
Limerick 133 
North Wales 1784 ; 

ditto = 1784 
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I be above table of longevity was moſtly {elected from 
the public papers, by a gentleman whoſe veracity oy be 
_ relied on, though the authorities are omitted. 

To the above we may add, that the natives-of North 

America are ſhorter lived than thoſe of Great Britain 
and Ireland; and likewiſe that a Britiſh conſtitution 

will laſt longer in America than a native one. This 

information I received from the beſt authority. 
| The foregoing obſervations evidently ſhew that tem- | 
perate climates prolong the period of human life in the 
| poſtdiluvian ſtate of nature; and therefore it ſeems rea- 
ſonable to infer, that the ſame cauſe might have produ- 
ced the fame effect in the antediluvian world: fince 
it appears according to the preceding chapter, that a 
more univerſal temperature prevailed over the different 
regions of the earth before the flood, than ſubſequent 5 
to it. 

Whence we may infer, that the bath of the an- 
ſttediluvians muſt have been greatly ſuperior to that of the 
poſtdiluvian race of men. And this conjecture is ren- 
dered much more probable when we confider that our 
firſt parents were created with conſtitutions perfectly 

free from all thoſe taints and impurities, acquired by in- 
| | temperance in aſter ages; and that they were alſo pro- 
vided with food the moſt ſuitable to the nature 8 cheir 

N ö —exitence.—— | ” 4c e 


There- 
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Therefore, if ſo many of the poſtdiluvians have ſur- 
vived the age of a hundred and twenty, or a hundred 
and thirty, under all the diſadvantages of conſtitution, 
climate, &c. the preſumption is great, that the antedi- 
luvians might have lived to the age of many hundred 
years according to the ſcripture account. 

Other circumſtances apparently concurred to prolong | 
the lives of the antediluvians: namely, according to 
Chap. VI. the primitive lands were of no conſiderable 
extent or elevation compared to the mountains and con- 
tinents in the poſtdiluvian world: and therefore accord-- 
ing to Chap. XIII. the temperature of the air and ſea- 
ſons in the antediluvian world, and the ſucculent ſtate: 
of the earth's ſurface, ſeem to have rendered the vege- 
table productions extremely luxuriant at all times of the 
year, inſomuch as to ſupply the calls of human nature 
without the leaſt art or labour. | | 

Hence no anxious thoughts or jealouſies Adel their 
repoſe; property and dominion being then unknown, 
men paſſed away their time in ſweet . on the ever 
verdant turf. | 

Therefore, fince harmony thus prevailed W 
both in the moral and the natural world, we may there- 
fore conclude. that ſo. many concomitant cauſes co- opera- 
ting toward one and the ſame end, might probably 

ſtretch out the PR of human life much beyond the 


reach 
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reach of our conceptions; nay even to that of near 
one thouſand years, as recorded in the — ac- 
counts. 
Bauch appear to have Gn the conſequences arifing 
from the preceding cauſes: but alas | the moſt perma- 
nent ſtate of human felicity is liable to invaſion from 
natural cauſes, and particularly in the inftance immedi- 
ately under conſideration : for according to Chap. XII. 
the primitive iſlands were not only deluged by means of 
that horrid convulfion, but the whole fabric of the 
earth was burſt into millions of fragments, and thrown 
into the greateſt heaps of confuſion; and thoſe inequa- 
- lities' deftroyed that univerſal temperature and fertility 
of the earth, which prevailed in the antediluvian world. 
I ̃ be earth now became ſubject to the burning heats of 
ſummer, and the ſeverities of winter; mankind were 
alſo reduced to the neceſſity of ſowing, reaping, and of 
layiug up a winters ſtore; for the great changes wrought 
in the conſtitution of the atmoſphere, put a final period 
to the ſpontaneous productions of the earth: therefore, 
he who ſowed would expect to reap the fruits of his 
own labours; and he who contrived the means of 
protecting himſelf from the inclemencies of the ſea- 
ſons, would naturally expect to enjoy an excluſive right 
to the works of his own hands. Hence commenced 
nn 14 2 pro- 
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property, which previous to that convulſion, had no 
exiſtence among mankind. 
| E ada he: eotifilwend an-eliintuine 
of property, and the eonſequences ariſing from pro- 
perty are, creating a thouſand unnatural wants, which 
its poſſeſſors ſtudiouſly endeavour to gratify ; and their 
example creates ſimilar ideas in thoſe, who have-it not, 
but who nevertheleſs attempt to ſatisfy er 
wants by unnatural means. 
Hence the neceſſity of law, dominion, ad fubordi- | 
nation, which before that epoch were unneceſſary and 
unknown: for the calls of human nature being fo boun- 
tiſully provided, rendered all government, law, or di- 
viſion of property uſeleſs: for in ſuch a ſtate there could 
de no temptation to diſhoneſty, fraud, injuſtice, or vio- 
lence; nor indeed any deſires which gn not be ou 
fed with innocence... 
Hence that proneneſs to vice, which Slick nations 
| have thought to be natural; cannot poſlibly exiſt in a 
ſtate of nature like this, where every one equally par- 
takes che bleſangs, of life, which the author of 1 
. «za theſe- clearances being duly . a 
to imply that the period of human life began to contract 
gradually from that particular era, to its preſent fland- 
ard: for lince/a conſtitution removed from a' temperate, % 
SIA907 Z Sw 
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to an intemperate climate, will laſt longer than a native 
conſtitution ; by parity of reaſon we may infer, that the 


antediluvians would live much longer in the tg 


2 than thoſe born after the flood. 


Having conſidered the conſequences 1 * the 
wie as in the natural world, on the period of 


human liſe, let us take a wiew of the ancient records, 


and obſerve their agreement 7 che reſult * the pre- 
2 n le eee Vel Zu. 
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Years. Years. 
Adam 930 Noah after the Flood 35 "I - 124 
Seth = *'- - 9g12[Shem „n 5021S 12 


Salah | 35d THOR 433 Judah £110 


Eber 464 Dan 80 124 
eis A ai 130 
Reu - 2 — 239 ad * 125 


777 Se * 259. 230 fAſher — 126 
Nahor 1 148 flachar 221 122 
205 Lebulun 114 


Abraham 1 i 110 
Haaeaeag 180 ar 127 
— . 9 * K 133 


e to . Cs e "Fang lived r to 
n of nine hundred and thirty, and Noah to the 


- age ol nine hundred and fifty. le o, 
Hence it appears, that the period of en lite 1 


nt lee ee that period of time: -we may 
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thence infer, that the temperature of the air and ſea- 
ſons ſuffered no alteration | before. the flood. Theſe 
circumſtances perfectly coineide with the reſult of former 
reaſonings, relative to en climates prolonging; 
the period of human life. 1 -03:0/ 1597 
And it is alſo evident e 1 jg authority, 
that the period of human life became gradually con- 
tracted from the flood to the days of Terah, to that of 
205 years; and as the greateſt part of Jacob's nume 
rous family lived to the age of 1 20 years and upward, 
we may conſider that period to have been the ordinary 
age of mankind in that particular era. 
Such was the longevity of human life at ſundry periods 
of time. Firſt before the flood. Secondly 898 years 
after the flood. Thirdly in the year 76 and fourth. 
ly. from the year 1635 to the year 2783 of the Chxiſ- 
tian era. All of which eircumſtances ſeem to coincide 
with the operations of nature before mentioned. Hence 
it appears, that the cauſes aſſigned for the vatious pe- 
riods of human life have ſome foundation in nature; 
and therefore ſeem to corrobotate the concluſions we 
bave drawn, with reſpect to the primitive ſtate of the 
earth, the deluge, and the production of mountains, 
continents, and their effects on the temperature of the 
air, the ſeaſons of the year, and the longevity of. man- 
| kind: and therefore it is preſumed, that future obſer- 


e e 


in any degree repugnant to the laws or operations of na- 


truth of each; for when thoſe relations are compared 


Wet rainbow. ef: 3; 
. 5 142 te Ps : - i. : 
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vations may give theſe reaſonings a laſting Cdn 
But however that may be, I have not at preſent diſco- 


vered that any part of the work hitherto advanced, is 


tare, or to the ſcripture account of the creation; and 
their agreement I conſider as a further teſtimony of the 


together, ee ee eee A Jn Cn: 
tutes beyond a poſſibility of doubt. 
And tif I am not much miſtaken, theſe 8 
throw ſome light upon the ſuppoſed poetical fables of 
Homer, Heſiod, Ovid, &c. and ſhew that their works 
were not altogether fiction, but were derived from ſun- 
dry phenomena in the natural world, or from hiſtories . 
thereof, of the moſt remote antiquity. Theſe inqui- 

ries only fall within the province of the leatned, and 


therefore 1 ſhall return to the remaining part of the 


ſubject; r ee 
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CHAP. xv. 


cure the Appearance of the Rainbow of F 
wh 95 5 TO he; - 
Un 


AVING Ane Fn ah Rate i 4 e 5 
in the antediluvian world, and its effects on tlie 
W of human life, let us extend our reſearches a 
little further, and endeavour to alcertain the era when 
the rainbow firſt appearee. Je Ls 
That phenomenon is well known to arſe from the 
rays of light refracted from ſpherical drops of rain de- 
| ſcending toward: the earth: therefore the appearance of 
the rainbow depends altogether on 3 IR 15 
or no rain before the flood. | 
According to the preceding che the Aale 
vian atmoſphere was more conſtant and uniform in its 
temperature, and more homogeneous than that in the 
poſtdiluvian world: for in the former there were no 
fiſſures or volcanos to impregnate the air with noxious 
vapours; nor continents to produce extremes of heut 
and cold: but on the contrary, harmony Vabeg 
. B58 * over the new-formed globe 
$M Had 
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Hence it appeats, that the primitive ſtate of the earth 
was alſo more free from ſtorms and tempeſts than the 
preſent ſtate and condition of it, and conſequently more 
"tree from rain. AB ot Bat | | 
It is a general obſervation with mariners, that thoſe 
parts of the ocean the moſt diſtant from land are the 
leaſt ſubject to ſtorms and tempeſts: nay, further, that 
ſtorms are a certain indication of its vicinity. 
Don Antonia de Ulloa obſerves, in his Voyage to 
America, voll i. p. 13, that & in the ocean, the winds 
e are ſo mild, that the motion of the ſſip is hardly per- 
ee ceived, which renders the paſſage extremely aprecable. 
ee The atmoſphere of the ocean, ſays he, anſwers to 
the calmneſs of the winds and fea; ſo that it is very 
l ſeldom an obſervation cannot be taken either from 
* pay: Mg tire, or che hazineſs ee | 
Hrn. worſe \ 

Varenius "AM lice tc the winds are math RFI 
«inthe Pacific Ocean, viz. that patt of it which lies 
< between the tropics; ſo that the ſhips which come 

from Aquapulco, a port in Ne Spain, in America, 
ese to the Philipine iſlands, that is from caſt to weſt, 
often fail} three months, without ever changing or 
ic ſhiſting their ſails; having a conſſant eaſt or north 
—— Nor did ever any ſhip: yet periſh in that 
«vaſt rojage of one thouſand fix hundred miles. And 


oma 523 4 | es there- 
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e e therefore the ſailors think they may ſleep! there ſe- 
wil. curely : nor is there any need of taking care of the: 
e ſhip when that general wind carries them; ſtrait to-their 
e deſired port, the Philipine iſlands. And thus it is 
« alſo in failing from the Cape of Good Hope, to Bra- 
« G1 in America, in the middle of which voyage lies the 
« iſle of St. Helena.  Varenius'. Geog. vol. i p. 493. 
Dr. Halley, a perſon well ſkilled in meteotology, 
ag well as in all parts of phyſics, has, with extraordi- 
ce nary accuracy, proſecuted the hiſtory of the conſtant 
<« periodical winds, which he deduces not only from the 
« obſervations of ſeamen, but from his awn-experience.' 
„ But he only takes notice of ſuch winds as blow in the 
d ocean; | there being ſo much inconſtancy and vatiable-. 
« neſs in land winds, that from them a perſan can 
make out nothing clear or certain. See note to Va- 
renius Geog. vol. i. p. 496. h | ira bY. 
No ſince it appears that the mt of aha ocean 
is uniform in its temperature, and conſtantly untuffled 
by terms and tempeſts: though the atmoſphere of cn 
tinents is continually ſubject to violent emotions, and to 
great and ſudden changes from one extreme of heat or 
cold to another; may we not thence conclude, that 
thoſe vaſt tracts of land are the principal, cauſe of the 
former, as well as of; the, latter. Therefore, as rain ge- 


nerally accompanies ſtorms, it becomes highly probable | 
| | that 
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that they bock ariſe from one and the ſame n and 

7 may be-confidered as inſeparable. 
No as ſtorms and io with hi 
production of mountains and continents, it ſeems highly 
probable, that rain alſo commenced at the fame time. 
Therefore, as an uniform temperature univerſally pre- 
vailed in the antediluvian atmoſphere, it is highly pro- 
babe that it was not ſubject to ſtorms and tempeſts, and 
conſequently not to rain; and e was no rain, moſt 
n no rainbow. 
Hence the firſt appearance of the rainbow a 
have commenced at the time of the deluge, with the 
production of mountains, continents, &c. Its appear; 
arice therefore, at that particular era, is conſiſtent with 
the general order and progreſſion of things. 

It may, however, be objected, that a want of rain for 
ſo many hundred years, as from the creation to the de- 
luge, would be greatly injurious, if not totally deſtroy 

the vegetable kingdom: but we pteſutme ſuch objections 
will vaniſh when the e ee 
wanne conſidered. 

11 The ſcorching heats of ſummer, and de bete. 

of winter, were not commen ccd. 5 
— ee eee ef the ind. being. 8. 
much inſerior to that of the | continents, the ſurface of 
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AND FORMATIQN-OF THE EARTH. in 
the ſea, and the quantity of aqueous particles exhaled,” 
were proportionably greater. 

3. The atmoſphere being thus more plentifully ſatu- 
rated with humidity, the latter deſcended more copi- 
ouſly in dews, during the abſence of the ſun, and abun- 
dantly repleniſhed the earth; rendeted its furfact ſoſt 
and ſucculent, and its vegetable productions luxuriant. 
Such being apparently the ſtate and condition of the 
antediluvian world, we cannot ſuppoſe that rain was in 
the leaſt neceflary, either for the animal or the vegęta - 
ble creation: and therefore, during that long period, 
it is highly improbable there ſhould have been either 
rain, or a rainbow; for as the cauſes productive of rain 
only commenced at the time of the deluge, may we not 
conclude, that the ene a yor WAA: cond not 
precede that era. 11-2216 } 
Having now completed my ieh id into Fa inc 
ſtate and formation of the earth, and the changes it has 
undergone, I purpoſe giving ſome acccount of the rata 
in Derbyſhire, and their various productions of animal, 
vegetable, and mineral fulinncws,!' as an I -of 

yer Rogers e e 


| 4 s * : of - 
l had ” * = 
5 Ap \ 
4 = o : of * _ 
* "Th» G A - * 4 4 d 5 CTY 3 
o 
9 N - : = 
4 . - gy # * 
"I 11190 449 | 0 „ 4 4 & 4 14 G 
4 „ = ot - w_— = 4 


of ON THE ORIGINAL STATE: 


2 : *% 
o IF i * 4 4 _ - * - " - 
Fad 4d. NNN 2808 2 r WEIS | ö 
| Rs — 1 rr * 9 6. 181 8 * .3 s 4 4 ; (39 7 
= 4» : _ — 4 N - 7 0 . - 4 = 8 1 S £ : l 


VI FR \ . . 4 * * 
[SES 7 6 | . 
ry \ IS » — 1 Y ® * 
> * * "2% © 3 - , - 
Py . "s 9 >. 42 5 
* * 1 * 2 . = 
y . 


* 
| 7 
7 & Fo £% 8 * + = 4 „ © p \ * = : : 
a 8 . 9 ieren 1 Een 


„„ 


IB TORI ati 470 ms F.. 4 - "WF AYE Ls 4 La 2. 
„ V — 5 


h intended. gs un illuſtration of 
the . inquiries, into the original ſtate and for- 
mation of the earth, and the great changes it has under- 


gone; but likewiſe to repreſent the advantages atiſing 
from '2 ſyſtemi of ſubterrancous geography A ſcience. 


not merely ſpeculative, but ſubſervient to the purpoſes 


af human lite; by leading mankind. to the diſcovery of 
many things of great utility winch bad nnn in the 
a ere of the ub Nan en 


* 


eee eee bee ee 
f tak they invariably follow each. other, as it were, in 


_ alphabetical order, or as a ſeries of numbers; whatever 


a inay-be.their different denominations, ln bas. aldatonv 


1 do not mean to infinuate that the 4 are alike 
in all the different regions of the earth, either with re- 
ſpe to thickneſs or quality; for experience ſhews the 
contrary, But that the order of the Arata in each par- 
ticular Peu, how much erer they may differ, as to 
wt 
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quality, yet they follow each other in a regular ſucceſ- 
ſion, both as to thickneſs and quality: inſomuch that 
by knowing the incumbent ſratum, together with the 
arrangement thereof in any particular part of the earth, 
we come to a perfect knowledge of all the inferior beds, 
ſo far as they have been previouſly diſcovered in the ad- 
jacent country; of which. the e Pages Fanta 
many inſtances. 

With reſpect to the 1 000 rm PaTine acl: 1 Kh 
obſerved ſome inſtances which apparently contradict that 
general rule, though they do not in reality. 

The mountainous part of Derbyſhire affords i innume- 
aha inſtances of the uniform arrangement of the rata, 
and alſo of their vatious productions of animal, vegeta- 
ble, or mineral ſubſtances, or rather. of the figures or 
impreſſions of the two; former. And theſe diſcoveries 
have ariſen from the numerous perforations through the 
Arata in ſearch of minerals, and alſo from the violent 
convulſions which they have ſuffered, anterior to hiſtory 
or tradition; whereby the rata, which lay in the lower 

regions of the earth, were thrown up to the ſurface: : 
I fay by means of fuch operations of nature and art 
the thickneſs, quality, and poſition of the rata, have 
been truly aſcertained, as . n in the bo | 
given at ty end: eke A . | 
HN 100115. A a 2 111369 l M0 Ki 
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An e order to render the different denomination 
"of the run obvibus by inſpection, I have attempted 
1% aflion a particular character to each of them, by 
tehed Mines, as cblours are repreſented in coats of 
dens; vonifideriag that a faithful repreſentation of the 
fran, i be a matter of much importance, not only to 

che maintuiners/of mines, but alſo to practical miners; 
_ preſuming they may be enabled thereby, to proſecute 
: ahait mineral reſearches with more propriety and advan- 


uz fo rhewſelves and to the public. | 


It is not only in mineral operations n Mac 1. 
cords of the Hruta are requiſite, but alſo in attempting 


72 to diſcover either ſalt or freſh-water ſprings, coal, &c. 


- qhereforc in order to render the ſubject of ſubterraneous 
geography of general uſe; whether pits are dug for wa- 
ter or minerals, ſuch records will be found beneficial: 


for the more general the obſervations, the more conclu- 


Hive the inferences thence dedueed. I am very doubtful 
whether the mode I have choſen is the beſt poſſible for 
that purpoſe, and therefore, ſhould gladly receive any 
hints tending toward the gy thoeere nd ſo valuable a 
e vf Gieace. - DET err 
t was my intention to bre FRE ſpecimens of + 
| 5: fratum, with its productions, in the Britiſh Mu- 
ſcum, arranged in the ſame order upon each other, as 
they are in the earth; being n that ſuch a plan 


would 
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would core a more perfect idea of {ubterraneous geo- 
graphy, and of the various bodies contained in the earth, 
than words or lines can poſhbly expreſs; and though I 
have, not hitherto been able to complete this defign, 
yet Jam ſtill in hopes of doing it ſome future day. 
It is not my intention to enter into a minute deſerip- 
but rather to repreſent the general ſtate and condition 
of the ſtrata, and the changes they have undergone 
from various cauſes, Neither do I aſſume to myſelf the 
ſole honour of the following obſeryations, having prin- 
cipally obtained them from ſeveral experienced miners; 
and . from M. b nene late of. 
| Miner Kong ttt 2540 
I have, dee bee eee ee FA 
| attain the truth of their reports by ſubterraneous viſits, 
cc. and have alſo made ſome difcaveries unnoticed by 
any other perſon before me: therefote, I am not o- 
ſeious of any miſrepreſeutations, arifing either ſrom neg- 
lect or a theoretical influence; neither am I inſenſible 
that much more remains to be done, and that in . 


of this nature, errors are uhavbid able. 

Plate I. fig. 6. repreſents a gien of; 33 * 

tween Grange Mill and Darley Moor. The upper out- 

line ſhews the ſurfac of the earth; the numbers 1, 2, 

35 4, &c. the reſpective ſfrata. Under the river Der- 
— ” >» | went 


. + 
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went is repreſented a fiſſüre filled up with rubble; 


knowing that to be way ſtate of all vallies wherein ſhafts 
. ) og ent no/ton0ly ie 


No 1. Te Gel; 120 yards. 'A' coarſe 


1 dad: compoſed of granulated quartz and quartz 
Pebbles. The former retain the ſharpneſs of fragments 


newly" broken, the latter are rounded by attrition as 


ones upon a ſea beach. This Hratum is not produc- 


tive of minerals, nor figured Vn as) yy or 


of the animal or vegetable Kingdoms.” © ant 
The quartz pebbles contained in u nme in 
Late the pre- exiſtent ſtate of # duactzcſe 3 

it is equally well known that quartz is a ſubſtance only 


generated 1 in the fiſſures of a quartoze firatum, as ſpar 


ae f fneſtohe ; und ds not to he Cſi- 
- _  dered-as parts of a , Qvattz pebbles therefore 
evidently ſhew the deſtruction of a quartzoſe gratum, 


the-fragments whereof ware rounded by attrition: 
The quartz pebbles abovementioned are white; the 
<olour ef che quattzoſe ſtones from whence they are 


: Produced i is various, as black, brown, &c. They are in 


common uſe for paving ſtreets, and are frequently varie- 
gate with{cams of white quartz running through them. 
- - "They are the common gravel ſtone of peel | 
"On Derbyſhire, Cheſhire; & SET SUE Mt 
+ a dan oe 0 fe wt 2d "Quartz, 


Fas 


* 
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Quartz, or quartzoſe ſtone is analogous to flint; ĩt 
Arikes fire with ſteel, and reſiſts acids: it is leſs hard 
than flint, and breaks with a rough ſur face. 

Me are told that the minerals in Norway and Sweden 
are contained in the fiſſures of a quartzoſe ſtone. 

N 2. Shalk or SVE R, 120 yards. A black lami- 
nated clay; much indurated; it contains neither animal 
nor vegetable impreſſions, and is not conſidered as pro- 
ductive of minerals, as lead ore, ſpar, &c. though an 
inſtance or two has appeared to the contrary, in a mine 
called Shaw Engine, near Eyam, attended with; a curi- 
ous circumſtance; namely, a yein of lead ore in No 3, 
aſcended into N. 2, fiſteen or twenty fathoms; and. 
the higher it aſcended, the Jeſs and leſs it was minera- 
lized, till it terminated. in a white-mucus-like ſubſtance, 
I had this information from people of veracity. . Query, 
Was the ore generated from the mucus · like ſubſtance ? 
or was that ſubſtance the product of ore decompoſed 
by the acid contained in that natum s 
„The above fratum: contains e in nodules; 
and ſometimes ſtratiſied. The ſprings iſſuing from it 
are of the chalybeate kind: for inſtance, one near the 
bridge at Buxton one at Quarndon, and another be- 
yond Matlock Bridge, toward Chatſworth. 4 188] > — He 3: RS 
Neg. Limes ron, 50 yards. Productive: of lead | L 
ore, the ore of. a a pyrites, ſpar, fluor; © "06 


Hb. 
7. << 


1/9768 * N . cauk, 
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cuuk; and chert. The ſratum alſo contains figured 
tones, repreſenting various kinds of marine animals; as 
a great variety of anomine bivatees, not known to exiſt 
in the [Britiſh ſeas; alſo corullviat, entroebi or ſere w- 
4 _ do not recollect ever ſeiug any univalves. 71 | 
The impreſſion of a crocodile was found in the above 
bo fone, at Aldo Deter weden ef 
Bakewell. cee Eu 4. | 
n Wa 8 
more or leſs ſeparated by ſhale or ſhiver, a ſubſtance 
Kimilarto N* 23 eſpecially the upper, which are a good 


wick take a fine poliſh, and are thence called black 


murble. The lower laminæ ate rather brown, as may 
be obſerved in the rocks compoſing Matlock High Tor. 
The ore of zinc, commonly called black-jack or mock- 
ore, is but recently diſcovered as the ore of zinc. The 
- appellation of mock-· ore might probably ariſe from its 


_ -., | |Ganilitude to lead ore. When compounded with copper 


it makes braſs, as calamine. Calamine, though fimilar 


in in mineral qualities, is apparently a fimple brown 


earth en che name f 


rwalammarun. 


N 4. Tons ron, 16 n backiſt üble, 
very hard; contains bladder- holes, like the /cori@ of 


«metals, or Iceland lara, and has the fame chymical 
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ate filled with ſpar, others only in part, and others 
again are quite empty. This Araunm is not laminated, 
but conſiſts of one entire ſolid maſs, and breaks alike 
in all directions. It does not produce any minerals, or 
figured ſtones repreſenting any part of the animal or 
vegetable creation, nor any adventitious bodies enve- 
loped in it; but is as much an uniform. maſs as any vi- 
Arified ſubſtance whatever: neither does it univerſally 
prevail, as the limeſtone rata; nor is it, like them, 
equally thick; but in ſome inſtances varies in thickj- 
neſs from ſix feet to ſix hundred, as will be ſnewn 
hercaſter. It is likewiſe attended with other eircum- 
ſtances which leave no room to doubt of its being as 
much a lava as that NW Nen from a wand 
_ or Etna. i 
The various e Mo to 7 W 
me be conſidered in: their due place, with ſome at- 
tempt to inveſtigate the cauſe, of its introduction between 
the limeſtone rata; and:todbew why ct did not qver- 
ow: the ſurface of the carth, Seeds to whe plupl 
effects of volcanic eruptions. n 
It is to be remembered that the above 1 is 
anom by different names in different parts of Derhy- 
ſhire, viz." ut Matlock. and Winſter, feadſſone und 
vac boflane; at Maneyaſhi and Tideſwall, abamel; at 
Caſtleton, cat int zoat Aſhover, laat. 1yod » 
432 | B b Ne 5. 
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Ne 5. en 50 yards. This fratum is 1 


| minated like the former, N' 3, and contains all the 
fame kinds of minerals and figured ſtenes. It is like- 
wiſe productive of the Derbyſhire marble, ſo much 


eſteemed for its beauty and excellence in ſlabs and chim- 
neypicces. Ie abounds more plentifully with entrochi, 
or ſerew-ſtones, than any other marine produftions. 
The quarry from | whence - this marble is | commonly = 


raiſed, 4s fatuate on Moneyaſh Moor, near the road,. * 
tween that town and Bakewell ; its colour is grey. 


6. Toapsrons, 46 yards. This frarum is am- 


N in colour and chymical properties; but yet 


more ſolid, and freer from bladder- holes, as may be | 


obſer red in Moſeymeer mine, near Winſte. 

Ne 7. Luuxs TONE, 60 yards. Laminated like the 
former N' 4 and 5, and: like them contains minerals, 
and ſigured ſtones; but fewer of the latter. Its —_— 


| in much whiter than N* 5.. HS 07 41) 5 
N' 8. eee This Ms Gant 

ir de 6, but yet more ſolid, ni ne 
e n mine, near Moneyaſn. Fr 
| Neg. Luis ron, not yet cut Aeg Produc. 


he Af wats and figured ren ae egg former, 
W 5, 3, and 7, but very few' of the latter. i 
N. B. No viserTABLE FORMS HAVE. SET BEEN. 515 


— "QOVERED IN ANY OF THE LIMESTONE: STRATA. | | 


1 4 4 - : 
> © w PR g - F 7 = 1 hb 
*f 1 12 2 
—— , © 
1 - 7 
_ * . F 


5 meien in all the other ſectios. 


too minute to be expreſſed on the fame ſcale: theſe are 
uſually called ciays, or way-boards; in general they are 
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tions, qualities, and characters by which they are repre- 
ſented plate I. fig. 1. and it is neceſſary to obſerye fur 
ther, that the ſame characters are applied to e the 


To the above we may add ſix other ſtrata, which are 


inſtances not more than one foot. Their colour is a 


lightiſh blue, with. a {mall Hat af green; they all con- 
_ _tain pyrites and ſpar in ſmall nodules; and it has been 


Canis 


_ obſerved by Mr. George Tiſſington, that all the ſprings e 


flowing from them are warm, like thoſe at Buxton and 
Matlock Bath. eee clays are calcarious, and may 


therefore be claſſed with n. They ak in 
| the following order: 414 25 H. 


The firſt ratum of clay 1 Ne pow Fen the 
ſecond; N' 4 and 5; the third, N*, 5 and 63; the 
fourth, N' 6 and 7; the fifth, N' 7 and 8; the ſixth, 
Ne 8 and 9. By theſe clays the thickneſs of the other 
rata are aſcertained, which otherwiſe would vin 
Weng beds conſiſt of various amin. 


745 


Hlaving deſeribed the frata, aud their various ; pro- 


udions contained in plate I. let us take a general view 
of them. It Fe to be obſerved that this ſection; is on 
WII B b 2 f 


mY 


W 6 Pur OIL KE 


intended "repreſent" the arrangement of the Prato, 
and net all the particular cireumſtances accompanying; 


_ wick rapper de their "ſeveral ſra@ures, diflora- 


tions, Ke. 901 5³˙¹ 6 31 21598180 D 3 in S143 N* 3 2 | 
To proceed: e ee eee 
on Bonfaf Moor, and che upper in Durleydale : for in- 
ſtance; N' 2, on the banks of the river Derwent; 
3, in Trogues paſture; N 4, 5, 6, 7% and 8, on 
B6iifaF Moor, - although the elevation of that mountain 
cannot be leſs than eight hundred or 4 thouſand feet 
above the level of the fiver Derwent. When the lower 
aue chu appeat at ene a1 en. by mi- 
dere to baſket. . 
What has been obſerved m the lowen * TIER 
bn Bonſal Moor, is likewiſe true in many other parti 
of Derbyſhire: ' For inſtance: fru N* 2, appears. 
in the vallies of Bakewell, Aſhford,” and Caſtleton; 
and like ie on Mam Tor, although that mountain is 
nearlya thouſand feet above the level of Caſtleton valley. 
Ni, forms the ſummit of a mountain adjacent to the 
Leuaftle, and is known there by the name of. ca- dirt. 
5, fottris the furface of NMoncyaſh Moor, particu- 
lurly at the arble quirty ; and likewiſe at Hubberdale 
mine, Hough that mountain canhet be leſe than 


en dr eight Hundred feet above the level of Bakewell 


or Athſbrd vallics. 07 DIvIetgo 9 C 3 Ji. 09091 ts; 
bohnen < 44 Let 
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Let us now take: a view of plate I. fig 2; which, 
repreſents a ſection of the ſruta at Matlock High Tor. 
Ne I, 2, 3 47 5 &. on each ſide the river, ſhew: 
the correſponding ſtrata; whence it appears that they 
have been burſt, diſlocated; and thrown: een | 
by fome violent-convulfion/ of nature. balls 10 
The ſtrata which compoſe the top of Maſſon Fug | 
tain, are elevated about one hundred yards above the 
ſummit of Matlock. High Tor; and the ſame beds are 
depreſſed about one hundred yards below the foot of it, 
at the river, as ſhewn in the plate: A, repreſents a 
great fiſſure or chaſm; filled * with the. hp - 
te age gy 197 u 1157 N 
Such is the general ſtate of aka cated of 
Derbyſhire, which perfectly coincides: with the reſult 
of Chap. XIE p. 119 = and! therefore, ſerves to ſhew 
the effects produced by ſubterraneous convulſions; and 
likewiſe that mountains are not primary productions 
of nature, but of a very mg gen of time from the 
ercation of the world- ff 54% T a 
Whence it appears, "arab eee 
, . gulfs or fiſſures thus filled up with rubble or frag- 
ments of the upper fran. Therefore, as the ſerata, Ne R 
and 2, have totally diſappeared on the welt fide of the 
river, together with apart of N- 3, the preſumption is 
be they have been thus lwallowed up into that 


Sor 


29 TON THE ORIGINAL! STATE 
enormous cleſt; and if in this inſtance, the ſame thing 
may have happened in many others; if not univerſally, 


in all mountainous countries, wherein the upper ſcrata 
have diſappeared. For in Derbyſhire, wherever miners 
| have had occasion to dig in vallies, they invariably find 
them thus filled wit 2010 aer af the _ 
beds. We oat os homes ctv andy gr 
It may appear eee e that TY 
F e maſſes of earth ſhould have been thus totally 
* abſorbed into the bowels of the earth; but when we 
_  confider'the probability; of theſe gulfs being many miles | 
dr many; hundreds: of miles deep, according to Chap. 
NII. it will no longer remain a matter of wonder what 
i become of the ſuperincumbent ſirata, fo often miſ- 
chaſms ſhould have been ſo nearly filled up. ce 1s; 
bak, repreſents a mine called High Tor Rake. B, B, 
, dhe ea ue mu-. n, by beds of 
ee WW: eine 3; G tis 
eee 1 anne 
pe to thoſe of millſtone grit, ſhale, limeſtone, &c. 
but I alſe include thoſe of argillaceous ſtone, clay, and 
 ecal; for accottling to plate III. fig: 3, and 4; and 
_  Aikewiſe plate IV. fig. 1. wherever Hrarum N. , dips, 
or 1a as there repreſented, thoſe of argillaceous 
Mone clay and coal, become the incumbent; beds: 
. F there- _ 
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. thereſore, ſince this obſervation holds . y true in 
Derbyſhire, Shropſhire, and Staffordſhire, it ſeems 
highly probable, that the ſſtrata of clay, coal, &c. 
there repreſented, haue been originally incumbent on 
grit, and were ſwallowed up by that dreadful convulſion 
which burſt the /irata and threw them into all this diſj- 
order. However that might have been, ſuch is their 
preſent ſtate; therefore I leave the reader to draw his 
own coneluſions. | 
Let us now return to plate I. 7 4 A, 1 A, 
and G, G, G, G, repreſent the correſponding fllures 
in the limeſtone ſcrata, interſected by beds of ſolid 
toadſtone. All the fiſſures thus correſpond in the lime- 
ſtone ſtrata in Derbyſhire; not a langle inſtance know- 
ingly, has happened to the contrary; but it does not 
follow that they are all thus interſected; for we have 
many. inſtances where the /zrata. N 4, and 6, do not 
exiſt, as will be ſhewn hereafter :. neither are they equal - 
ly thick, as repreſented in the ſection, although the 
upper and lower ſurfaces of the other ſcrata, are nearly 
parallel; but more of this in. its due place. 1 
It is a general obſeryation, and invariably. true, that 
minerals are only contained in the fiſſures of limeſtone 
ferata,. and between their laminæ, and not in the ſolid 
ſubſtance of the ſtone. When. they are diſcovered in 


19 n re niente TAE 


the fiſſures, the mines are called rake- w/ orks: PETE 
tween the Amme, pipe- works. 
The following mines are e 47 the deere 
| limeſtone ftrata producing lead ore. 5 
Tateſtoop in ſrutm - — Ne 3. 
Pottaway and Placket in Ne 5. 
Moſeymeer in eee 
- . Gorſeydale in 3 242} 1019281: Ne 9. 
"All the ſtrata, except di may be” confdered 
as egdally thick, when covered by an incumbent bed; 
but When expoſed to the operations of the air, they are 
greatly diminiſhed in thickneſs, or decompoſed as it 
were, and changed to a vegetable mould, whether 


| 5 grit, limeſtone, or toadſtone: for it 18 -obſervable, that 


the effects of the weather extend many feet below the 
Turface of the earth. Immediately under the ſoil, the 
Fagments of the ſtone are ſmall, and gradually increaſe 
in halle to the depth of fifteen or twenty feet, where 

Lee ae e's * Ait "Joe" "_ 
We. have now to obſerve of ods ting | 
mat Wherever Ne x appears on the ſurface, N' 2 lies 
TVertainy underneath it; where Noe 2 forms the ſur- 
2 ace, Ne 3 is the ſucceeding ftratum; and this holds - 
- 4rue-with'all the other ſerata, where any obſervations 


js Have been made, the toadſtone excepted : and there- 


fore 
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fore ſince grit and ſhale are now only to be found in 
broken detached parts, diſperſed over the mountainous 
parts of Derbyſhire ; it appears highly probable, that 
they have originally prevailed univerſally over that part 
of the country, according to our e on * | 
nen ſtone, clay, coal, &. nog: 
Loet us no take ſome notice 2 the Wee 

88 it en to a den forined 2 LY "diver: 
cauſe. | 
We jan ed 7 del, that aden e 
the mineral veins, and totally cuts off all comitaunica- 
tion between the upper and the lower fiſſure. 
Hence it is that when a mineral vein in Ne 3, 1 is eut 
bond to Ne 4, all mineral appearances totally 'yaniſh. 
But experience, the great maſter in phyſical reſearches, 
has taught the miner to dig through the toadſtone to 
the limeſtone |N*'5, where he never fails finding che 
r vein, as above repreſented, or nearly ſo. 
The above faQts may be conſidered as univerſally 
true; and therefore merit a particular attention, as they 
will be called es nn to ping ual n of 
toadſton. neee 
Another ben e accompanying i is, 
the cloſeneſs of its texture; 'a property of great utility 
in the practice of mining: for inſtance, ſuppoſe the 
Küng: in a mine at I. plate I, fig. 6. near Wenſley, 
Cc 7 were 
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were either too powerful, to be raiſed by an engine, or 
the enpence of railing them too great; the work then 
ſtands, and a ſhaft is ſunk at an upper level; at O, 
down to Ne 5 at a, and a gate or gallery driven under 


Ne to the correſponding fiſſure at G. This is a com- 


mon practice among the miners in Derbyſhire, and ne- 


ver fails producing a dry work in fratum Ne 5; for 
the eloſe texture of the toadſtone will not filtrate wa- 
ter ſufficient to incommode the workmen, although 
it ma be ten or fifteen fathoms deep in. Ne 3, as repre- 

ſented. bythe horizontal line L, L. This clieumlſtance 


- likewiſe ſheyys that the toadſtone is free from fidures. = 


that it / frequently fills up fiſſures in the limeſtone rata 
immediately under it, and this, more or leſs, as they 
ary mene ot leſs wide, ſec 8, II, plate I. 6g: 6 When 
fſſures ate thus filled up, the. miners call it troughing. 
Twp fuch, inſtances have been diſcovered / on Bonſal 
Moor; aac, of them in the mine called Slack; the 
| ather in that called Salterway. In the former there 
we op fiſſures which interſect each other, called a 
croſßs-rake: one of them contains toadſtone, the ether 
mioerals See plate I, fig. 2. A, B., n mit, 
 torally ſeparated by the toadſtone E, F. W 

Ft. 3s, necellary. further to obſerve, a a galt was 
eben eine 400 or ſiſty ſathoms deep in toad- 


JW | . tone, 


- 4 
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ſtone, and no bottom yet found. Another ſhaft was 
ſunk about ſixty yards from the former, toward. the 
caſt, and the ſame toadſtone was found about tent 
fathoms thick. Another ſhaft was alſo ſunk about 
ſame diſtance toward the weſl, and the toadſtone Was 
found near twenty fathoms thick. Theſe circumſtandes 
ſcem to-ſhew, that the firſt ſhaſt was ſunk in à fiſſute. 
Similar. ibſtances, are not uncommon, therefore the 
above may be confidered as characteriſtic of the —_—_— 
CI h owl, Yam 5v0d 
In the mine called: ann a Hint e 
Ae in part filled up wich toadſtone, and in part 
with the fragments of limeſtone, minerals, &c. Ser 
the ſection plate . fag 3 F, F, E,; W che 
toadſtonee. un L : 593 ol. 
On Tideſwell Moos! * a or channel, as 
2 called, has been dug one hundred fathoms deep, 
and no bottom found; though in ſeven other mines ad- 
jacent, the ſame frarum has been dug through, and its 
men rg aach en a8 under. r n 


: 


Name f the Mines. PROBE 1 * 

A. Black Hilldde- '</': 10 not cut h. 

. Bi Heath Buſh S945 17 i nk +; ; 16 cut 1 319 
C. St. Andrews 2 2 ditto. * ods - 


D. St. James $9169 my 12 ditto, 7: is 
10 MNAITINY | | | ' & GA . E. Con- 


- 


w 
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| Names of the Mines. Fathom. 


E. Conſtant — - i 2 cut through. Th 
EF. Calveſtone = > 17 7 ditto. , | 
©. ER * 128 19 ditto. (4403 | 
E 7 ditto. N "Me 
Plate IV. fig. et e Rated of each ſhaft | 
where: the obſervations were made, 1 2055 ure | 
Haigh of 'Tideſwelk | | 
ene that wadltone is b 
extremely variable in its thickneſs, as not to admit of 


being truly repreſented by a ſection· Let us now enu- 


merate a few inſtances agree e ea pan 
been found, 9 97 
In the mines at Eyam * JOY — thoſe 
mines are > ſunk. near fiſty fathoms in the limeſtone ; 
and the "nom N' 5, AE _— l 105 ny earth 
at Foolow. 995 Of 
Tbe frare-N" 4 wats, are not et; 0 hat 
no exiſtence in Hubberdale mine, ncar Moneyaſh ; | 
Hangworm mine, on Bonſal Moor; nor at * 
mine, near Tideſwell. hea 
Hende it eridently appears, that hotter attended 
| wick chavbje peculiar circumſtances very different from 
the other frara. 1. It is perſectly ſunilar to Iceland 
lara in its appearance and chymical quality. 2. It is 


00 A 8290 extremely 
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extremely variable in its thickneſs. 3. It is not uni- 
verſal. 4. It has no correſponding fiſſures to thoſe 
in limeſtone. 5. It frequently fills up the fiſſures in 
the fratum anderneat.t, more en as b are 
All dheſe 8 olainly evince,. ** <a} 
None. was, formed. by; a very. different law, from, the 
others, and greatly poſterior to them; for the beds of 
limeſtone muſt have been formed before they were bro- 
ken, and broken before their fiſſures were thus filled 
up: thereſore we may, with much reaſon, conclade, 
08 taadflane, channel, cat. dirt, and ;&lack-elay,,-.is 
actual lava, and flowed from a volcano, whoſe funnel, 
or ſhaft, did not approach the open air, but diſgorged 
its fiery; contents. between the rata in All directions. 
Ne remarkable phenomenon accompanying the 
| Derbyſhire lava is, that the /ratum of clay lying under 
Ne 9 65 is apparently. burnt, as much. as an carthen pot 
oF brick inſomuch that hen compared to the burnt 
clay on Heynor. Common, they are not to be diſtin- 
p guiſhed | aſunder. The Heynor clay was burnt by a 
Hratum of coal being on fire underneath it, and is the 
beſt material in that neighbourhood for: the repair of 
public. roads... This argillaceous ſtone, though much 
indurated, ſoon returns to its e clay by the preſ⸗ 


| ſure of coal carriages... ray 90119' 07 5314 £159 $72 w 111969 1481 
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The caleined clay, mentibned above under Nu, 3s 
not peculiar to any one mine, but is commonly obſer- 
ved in all mines, The part in contact with the toad- 
een roses Woti crratnu wan) of 

Having enumerated the various circumſtanccs relative 
to toadſtone, chere can be but little doubt of. its being 
actually a volcafte production. However probable that 
may appear, che intelkgent reader: may poſſibty alle” by 
what proceſs lava was introduce@ between uch Titimenife 
i beds of ftone? 14 2 1 2 ted son bons 1199 

The queſtion is more cafily ſtated than adfivercd, er 
ſcene to require a ſolution to eſtabliſh its identity. 
will therefore attempt the inpeſtigation, diffcult as it 
may appear: for ſhould' we! fail in the attempt, future 
' diſcoveries 9225 Fa afford” a mere A 

bluten. | PORTO I 1504 

- Previous.1 to the inquiry, it is + nk to obſerve, | 
that the introduction of lara between the Hs Rode | 
 Prita was anterior to che flactute repreſented. ate II. 
fig- 2. This is evident from the correſponding rata 
on each fide the river, and alſo from the fragments of 
the toadſtone contained in the fiſſure. Theſe circum- 
fances likewiſe Thew that the poſition of the Hrata was 
altered by the convulfion which occaſioned the fracture, 
hence we may infer they had originally an uniform ar- 
'rangement, concentric to the centre of the earth. And 
8A 3 a | 1 if 
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ir in this inſtance, may we not conclude, by a analogy, 
that ſince all the mountainous part of Derbyſhire is in 
a ſimilar ſtate of confuſion, that they have been diſor- 
dered from a ſimilar cauſe; and conſequently all its 
Atrata muſt have had originally an uniform ee 
eee C ene I 

This being granted, it will then follow, that the 
1 of grit and ſhale, which are now only found in 
broken detached maſſes, variouſſy dif perſed over the 
north part of Derbyſhire, univerſally prevailed, or were 
ſuperincumbent on limeſtone. And by parity; of rea- 
fon it: will hold equally true, that the rata of argilla- 
cequs ſtone, clay, and coal, repreſented plate II. III. 
IV. were alſo. univerſally incumbent on grit. Such'l 
conceiye to have been che original ſtate and condition of 
the Arata prior to: the cohvulſion Wk threw. UG} | 
into, their, preſeat ſtate. of diſorder. ay 

Having premiſed theſe matters, let us N = 
what apparent cauſe laya could haye been introduced 
between the limeſtone rata, at à time when they 


were comꝑreſſed by ſuch an immenſe incumbent weight 3 


gf ſhale, grit, argillacegos ſtone, clay, and, cal; and 
likewiſe, ſhew hy the: lava, did not burſt. eſp "_ 
and qverflowthe, ſurſace of thejcearth, 1; 4 4b 
Firſt, According to Chap. XII. ee, fire 


prevailed: uniyerfaly, either in Sheng Haan, or 
- Agne Jt in 


. — — 


was thus circumſtanced,- it would conſequently have 
a lateral preſſure proportionable to the impelling force 
aud therefore might probably penetrate between 80 
Arata, and force its way, till it loſt its fluidity by the 
coldneſs of the adjacent beds. Being thus extended to 
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n pe the ue . e pla 


7 15 ewongrnumeam 202 1 
e eee e dee of his bre W; 
And burſt the incumbent fave? prior to the convulfion 


which threw them into their preſent Rate of confuſion. 
Fiſſuree being thus opened over the melted matter, 


the violent preſſure of the incumben umbent weight might 
cauſe it ta aſcend till it met with ene e 


rior to che inpeling force. cöllam , bodogab o4:to9 
Let us now / ſuppoſe, for the. preſet; that if the lava 


ſome diſtance, and paſling over other ſiſſures, it might 
fill them up more or leſs, as they happened to be more 


or leſs wide, and the lava more or leſs fluid. . 
Hence, I preſume, | he fires in the Salterway mine 
being only in part filled up with lava, was owing to the 

abe cauſe. See plate I. fig. 3, FF F, the lava. | 

Now ſince it appears that che ſhaft in Black Hillock 
1 mine, was ſunk one hundred fathoms or 200 yards 
deep in lava, there is ſome probabiliy' that it flowed 

from the bowels of the earth, up that fiſſure, and ſpread 
.&lt a in all directions; and this conjecture is 
Fat | Arength- | 


_ - 
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| Arengthened by the various thickneſſes of the ſame'maſs 
of matter at the caldera _—_, laid down i in * 2 
wy IV. fig. 2 ] 
We have Sd Grd OM en tid not ones 
flow the ſurface of the earth. | 
It has already been obſerved, fiir teu 
duced between the rata during their uniform arrange 
ment, and while the beds of argillaceous ſtone, clay, 
coal, grit, and ſhale, were AY r N 
limeſtone. 
Now it ſeems highly bade that Qhule, at 9 6 
| We e was a foft, ductile fabſtance, more ſub- 
ject to extenſion by an internal expanſive forte, than to 
crack or break, like the limeftone, which was perfeQly 
conereted ; therefore ſince that” frutum is one hundred 
untl twenty yards thick, and was covered” by a h e ↄ 
of grit of the ſame thickneſs, and that grit by all the 
beds of argillaceous ſtone, &c. amounting to ſeveral 
bundred yard more; it ſeems. highly: probabley that 
the united reſiſtance of ſo muck incumbent” weight, to- 
gether with the quantity and quality of the ſhale, might 
__ orally obſtruct the lava in its paſſuge toward the ur. 
face, and cauſo ix to ſpread ee en e 
ſtone frara... 
Such are che confekfures which: . wo 
9 la the melted matter did not approach nn. 
+ Op ITE, of 


| 
| 
| 
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of the em ccortin to the. abel, mode of. yoleanſe 
| operations. 1 15 ale + add. | 


"Having now 3 my eee on the | 
Derbyſhire lava, and on the general Rate and coudi- 


i tion of the rata productive of lead ore, &. L propoſe 
10 enlarge my! obſervation on the yin hep ' trata 
| W „ eee 3115 8 +. Us nN: Sel 4 er ! Hay 17 


. 
1 1 o 4; : . + bf "+0 4 * a% 
e. ? 2 5 » 4 &x 11 N * 
l + . $$57* Fa WV . 2930 1 14 F Pts; eo 


Plate II. Ft X, 6 AA a ſection of the frare, eaſt 
150 welt of the river Derwent, from Belper Ward to- 


ward: Blackbrook..'- 1n// this ſection, N' x dips or diſ- 


appears rat the tiver ; and thoſe of argillaceous fone, 


clay, and coal, become the ſuperior beds, and are cha- 
_raerized accordingly.;.. For inſtance, a aaa Aa, repre- 
ſent the argillaeeous ſtone; 6666b. clay, bind, or 
clunch, ſynohymous terms; cc coal. The upper 


firatim of argillactous ſtone is excellent for the uſe of 
cutlers” grindſtones, and carpenters'- whetſtones. It 


z of a>btowniſh-colowur,- and may be obſetved in all the 


roads about Smalley, Heynor, Denby, Heage, Pent- 
ridge; Alfreton, Carnfield, Cheſterfield, Sheffield, &c. 


 "It:does not efferveſce with acids; and, as it has already 


been obſeryed, when applied to the repair of I 
returns to its primitive clay. 
The lower frats are much harder, will frike PI 
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neſs of the roads. Theſe beds are more mow and are 
ane called crow- ſtone. en ED 
The beds of clay, clunch; or bind, are el fide ? 
rated, and 47750 like ea, Ks ban diffolye "ay. the 
weather. 

All the above ruth neee on l 0 K 
argillaceous ſtone or clay,” contain a great variety of ye- 
getables, or the impreſſions of them; and particularly 
the bamboo of India, ſtriated and jointed at different 
diſtances; the eupborbia of the Eaſt Indies, the Ame 
rican ferns, corn, graſs, and many other ſpecies of the | 


vegetable kingdom, not known' to exiſt in any part WG 


the world in a living ſtate. T hey are ans 1 * 
ſolid ſubſtance of ſtone and clay. 1155 

Theſe vegetable forms,” and the Arara Senkt | 
ag: are a certain indication of coal, not only in 
Derbyſhire, but in every part of this kingdom which 1 
have viſited: and I am informed, that the ſame appear- 
ances hold equally: true in every other part of the word 
yet boo an rh of which ſome n. will nnn 
appear. | 105 401999 03.20” 
„ Ae Lever's Pee n a: _ it; 
curioſities, cohtains/the'molt perfect ſpecimens and the 


greateſt variety of foſſil en f T may be allowed 


to call them fo, I ever ſaw. _ | 
ö D GA 21.0908 )ioyjns 26d TO. 
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Now ſince it appears that all grata accompanying 
1 univerſally abound with vegetable forms, it ſeems 
to indicate that all coal were originally derived from 
che vegetables thus enveloped in the ſtone or clay : and 
we may fay as much of the origin of iron; for the ſame 
frata' allo produce ironſtone ; for wherever vegetables 
are obſerved to decay in ſtagnant Aachen the waters 
thereof appear ochrey. 

It is a matter worthy notice, that the ſuperior frrata 
© contain ironſtone, coal, and vegetable impreſſions, but 
NO MARINE PRODUCTIONS WHATEVER. And that the 
inferior rata, which are limeſtone, contain the exwvie 
of marine animals, but no vsceT ABLE rorus. 

Such is the arrangement of the frata in Derbyſhire, 
ſio far as my obſervations have hitherto extended; and 

not only in Derbyſhire, but W Shropſhire, 
Wales, and Ireland. 

We have now related ſome 8 truths pg | 
the conſiruction of the carth, of the arrangement of its 
Arata, which may ſerve to point out the probability 

of coal or limeſtone being contained in the lower Ow” | 

of the carth 
., That the dt millfione gut, deſcribe page 

182, is never incumbent on coal, re 
2. That 1 ſtone, clay, and coal, is always 
incumbent on grit. Ty 
3 | | Hence 
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Hence appears the neceſſity of conſtructing -a mu- 
ſcum compoſed of the different rata, and their vari- 
ous productions of animal, vegetable, and mineral ſub- 
ſtances, arranged in the ſame order they are.1n the earth. 
This would convey a perfect idea of the bodies them- 
ſelves, and ſhew us the order in which the reſpective 
ſtrata were ſucceſſively formed: for thoſe containing 
marine productions only, muſt certainly have been 
formed while the ſea covered the earth ; and thoſe con- 
taining vegetables, and no marine exuviz, muſt. have 
been formed after the earth became habitable; - It it 
therefore apparently repugnant to the general courſe of 
nature, that terreſtrial animals and vegetables ſhould 
be blended together with marine productions; we there- 
fore conſider the limeſtone rata as primitive beds, 
much anterior to the argillaceous,/raza, or coal; and 
likewiſe that all coal and iron, were en dee 
from vegetation- 

But indeed the frrats have been fo 0 * 
ranged, that the order of nature is in ſome inſtances 
I inverted, and IN in 2 —"_— 
calc. | 

ln the "hola city of Modena, Wy e 
10 for ſome miles diſtance, in whatever place they dig, 
hen they come to the depth of about fuxty-three 
feet, they pierce the n with a terebra or auger, 
about 
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About "five feet deeper, and then the water ſprings 
«up with ſo great force, that in a moment the well is 
4 filled up to the brim. This water is perpetual, doth 
«not "increaſe by rain, nor decreaſe by drought ; ; 
and, what is yet more remarkable, from the ſurface 
tt of the ground to the depth of fourteen feet, they meet 
et with nothing but rubbiſh and ruins of an ancient. 
©eity. Being come to that depth, they found paved 
« ſtreets, artificers N floors of houſes, and ſeveral 
«pieces of inlaid-work. 
t is very hard to conceive how the t of this 
©« city was raiſed thus; we can attribute it to nothing 
ac elſe, but that it hath been ruined, and afterward 
« rebuilt upon its ruins ; fince it is not higher, oy ach 
«© ther lower ſtill than all the adjacent country. 
After theſe" ruins they find a very ſolid canta 0 
«© which one would think had never been removed; 
e but a little lower they find it black and marſhy, and 
«full of Priars. Signor Rammazzini went down one 
«of theſe wells, and at the depth of 'twenty-four feet 
be ſound a heap of wheat intire; in another of 
ti twenty-ſix feet, he found filbert- trees, with their 
hut. They found likewiſe every fix feet alternately, 
ea change of earth, ſometimes Ru "_ branches 


* 7 TH 
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« At the depth of twenty-eight feet, or thereabouts, 
&« they. find a' chalk. that cuts very caſy; it is mixed 
« with ſhells of ſeveral. ſorts, and makes a bed of about 
0 eleven, feet. Aker this they. find a bed of warſhy 
6 earth, of about two feet, mixed with ruſhes, leaves, 
« and branches, After this bed comes another chalk 
40 © bed. of nearly. the ſame thickneſs, with the former, 
0 which ends at the depth of forty- -two feet. 1 
e That is followed by another bed of marſhy, earth 
« like the former. After which comes a new chalk 
« bed, but thinner, which hath alſo. a. marſhy. bed un- 
40 derneath it. This ends at che place where the work- 
men bore, with their auger. The bottom is ſandy, 


“ mingled with a ſmall gravel, in which they find r | 


«ral ſhells, ſuch as are-on the ſea-ſhores, R 

Lr beſe ſucceſſive beds of marſhy earth and chalk, 
« are to be found i in the ſame order, in whatever parts 
cc of the earth you dig. The auger ſometimes finds 
10 great trees, which give the workmen much trouble. 
«© They ſee alſo, at ſome. times, at the bottom of theſe 


« wells, great bones, coals, flints, and pieces of iron. i 


Ray's Three Diſcourſes, p. 223, 3d edition. 
Theſe alternate beds of marſhy earth and chalk may 
poſſibly be conſidered. as a contradiction to what has 
been | obſerved concerning the general arrangement of 
the STO viz. that all free productive of vegetable 


1 impreſ- 
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impreſſions are ſuperior to thoſe containing marine exu- 
_ vie. But the only inference apparently to be deduced 
from the frat at Modena is, that the ſuperficial parts 


of the earth, have ſuffered frequent alterations from fea 


to land, and from land to ſea; and not that the ſrata 


in general were thus formed: therefore, ſuch pheno- 
mena require a particular inſpection before we can with 


propriety draw any concluſions from chem reſpeding 
the general order of the rata. | 


We have one inſtance in Derbyſhire, ſomewhat ſimi- 
lar to the above; namely, a ſratum of ironſtone, plen- 
rifully abounding with the fhells of fiſh : therefore, as 
ironſtone is generated in the argillaceous beds, and thoſe 
beds are ſuperincumbent on grit, ſhale, and limeſtone, 
theſe exuviæ may alfo be conſidered as a manifeſt con- 


. tradidtion to the ſuppoſed general order; but it is very 
ea to obſerve, that theſe ſhells are not marine produc- 


tions, but of freſh-water lakes, rivers, &c. "Eng. au- 


| "oF the remains of horſe muſcles. 


Ze Men _—_ 


Nis = G 


The above ſratum of ironſtone extends fot Wöte 
Moor, near Wingerworth, the feat of Sir Henry Hun- 
loke, Bart. to Stavely: it is about one foot thick, and 
pear eight yards below the ſurface of the earth.” © 

As a farther teſtimony” of the general A 


ö ol the Arata, plate HI. fig. 3. repreſents a ſection there- 


of at benin Hin. near Colbrooke Dale, Shropſhire, 


N” 1, 
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No 1,7, 1, 1, frata of millſtone grit, ſimilar to Ne x, 
in the Derbyſhire /raza. N' 3, limeſtone; P P, 
rata of quartz pebbles; à à a, War ine 3 ; 
3 b, bind; ec, coal. 

The frrata about Colbrooke Dale have * Arangely 
ſhattered to- pieces, and thrown into great diſorder, as 
appears by the ſection. Both the argillaceous rata 
and thoſe of limeſtone abound with a great variety of 
figured ſtones, the former.” repreſenting the vegetable 
kingdom, and the latter, thoſe of marine animals. 
Plate IV. fig. 12 repreſents a ſection of the firata 
from the new plantation in | Chatſworth Old Park, to 
the river Derwent. N' , 2, 3, &c. ſhew the corre- 
ſponding ſtrata on each fide a ſuppoſed great fiſſure; 
and likewiſe that although there is a tratum of coal in 
the Old Park, there is none in the plantation; owing 
to the diſarrangement of the /trata. Theſe are the cir- 
cumftances which render the practice of mining very 
uneertain, to thoſe who do not n to the N of 
the upper ſtratum. 

Though the fracture e in the ſcQion is. 10 
no degree viſible on the ſurface of the earth; yet, ſince 
the arrangement of the fratum No 1, is conſtantly in- 
ferior to that of coal, and that a firatum of coal, has 


undoubtedly been diſcovered in the Old Park, it evi- 
| Ne | — | 
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dently follows that the rata have N fraQured as 
repreſented. 
Bauch therefore is the: conſtant, jovariable arrangement 
Fol -the ſtrata, that whenever the ſerata accompanying 
coal are perforated down to N'. 1, it is altogether in 
vain to proceed any further in ſearch of coal; but par- 
ticularly in Derbyſhire, Staffordſhire, and Shropſhire, 
and alſo in Ireland, as will appear hereafter. - _ 
It is neceſſary to obſerve, that the ſections repreſent- 
log the ſtrata of argillaceous ſtone, clay, and coal, are 
not laid down by the ſame ſcale with thoſe of limeſtone, 
Ec. Twenty of the former being only equal in thick- 
neſs to one of the latter; I have therefore taken the li- 
berty of reducing their numbers, and increaſing their 
thickneſs, in a to Dn their different antics | 
| Hence the following table is inſerted: ** 1 
more is to be underſtood from the ſections, than to re- 
preſent the general arrangement of the /irata, the ulti- 
mate end 19 nme Sec kn y. 
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A Taz of the STRATA at ALrFRETON COMMON. 


Numb. 


| Feet. Inches. : 


a:COtar 7 et 4 oe 17... HOES 
2 RarchzLL, fragments of ſfone - 9 © 
3 Bix, indurated clay | 5 -. 
4 SToNE, argillaceous concreted clay 6 © 
5 Bind _ - ü n: ß 
Dns , > 7. ONT 
7 STons, a black colour 2 Om 5 © 
8 Binp TIE 8 aeg, 
9 STons 334 — 2 © 
1 ————2:»hn ——— i 
11 Bind „„ a re oC ENT 0 
12 Coal oy” — Nenn, 
43 rn „„ 
U . Tg - 23 0 
15 „nn „ 
76: Dö%jB , Toning fy 8 
17 Suurr, a bath Abe, ande eh 
"a ſtratum of ins, "BY 
180 Bixp-, = =" „„ 0 
fo renn . 8 
20 Birr  - 5 - <0; 
41 COAL. nth „ OT INE 
184 4 
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AI Tanz of 7he Strata at WesT HALLAM. + 


Numb. 1 5 Feet. Inches. 


E 
Z 2 = 
CT nr ou 
4 Crunch, indurated 8 R UB 4 


6 STONE _ — 4 TT 2 
7 Bind | | 1 
8 SroN R W's e PR au 
— 8 by 3 
10 Srounnx r 
11 Bind — — „ 
12 SHALE =—_ — "2 1 2 
Woh 4 
14 SHALE _ - 3 8 of 3 
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( 

* 

N I 
— 

4 


Un 
— 
S 
g 
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I 
1 
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1 

1 
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yo 


16 8 Sorr Coat — — — en 


17 Cay. ABS: n — 2 2 
18 80 r Col 


* 4 
19 Cruncu and Bind _ - 4321 
20 Coal 1 e rg 
1 

5 


21 Bind _ - _ | 1 
22 Strong, broad Blub 2 2 25 
23 Coar — — = 
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Although the preceding obſervations have a. tendency 
to prove that coal is not to be found under a ſtratum 
of limeſtone, yet we have an inſtance; to the contrary, 
at Etruria and Little Fenton, near Newcaſtle in Staf- 
fordſhire, as follows : 


Firſt Ape 1 or fragments of ſtone. 

Second, Limeſtone, one foot thick, which contains 
2 no figured ſtones. 

Third, Sand. PLAN: 
Fourth, Argillaceous ſtone. . 


_ Fifth, Bind. 1 
Sixth, Coal, . oh «3g 


Here it may be neceſſary to obſerve, that all -beds 
of ſand and gravel are adventitious aſſemblages of mat- 
ter, and not original /?raza, whence it appears, that 
the above ſtratum of limeſtone is a recent production, 
formed fince the ſea retired from that part of the earth, 
therefore not to be conſidered as interfering with the 
general order of the ſtrata. 

The following obſervations ſeem to ew” that gra- 
vel and ſand are actually aſſemblages of adventitious 
matte. | 

x. The river Derwent flows from a oritſtone ſtratum, 


pad, continues its courle, ten or fiſteen miles, at the 
foot 
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foot of gritſtone mountains; throughout that ſpace, 
the bed of the river, and its adjacent meadows, abound 
with rounded gritſtones and fand, which is manifeſtly 
the granulated parts of the ſame /irarum. 
2. The river Wee continues its courſe many miles, 
through limeſtone vallies, until it falls into the Derwent 
at; Rouſley : therefore the bed of that river, and its ad- 
jacent grounds, where flat, contain limeſtones, chert, 


5 and other productions of the limeſtone ſcrata, rounded 


by attrition, and alſo granules of the ſame ſ?rara. 

Thus are the above rivers circumſtanced down to 

Rouſley, where they unite. From thence to the river 
Trent, the bed of the Derwent, and its adjacent mea- 
dows, contain rounded grit, limeſtone, ſpar, chert, and 
all the -mineral ſubſtances Derbyſhire produces, and 
likewiſe ſand, as above. 
Wbence we may reaſonably conclude, that all the 
above rounded ſtones and beds of ſand, have been actu- 
ally depoſited by the river Derwent, however diſtant 
they may be found from its. preſent courſe. 

For inſtance: wherever a pit is dug in the meadows 
between Derby and Chaddeſden Hill, the gravel is com- 
poſed of fuch ſubſtances; and yet the channel of the 
river has been confined to its preſent ſituation nearly 
two thoufand years: as appears by the remains of a 
bridge at Little Cheſter, ſaid to have been conftrudted 


by 
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by the Romans. This ancient ruin is now immerſed a 
few feet in the river, more than it was forty years ago. 
\ The ſame kind of gravel as above, I ſaw dug up at 
Oſmaſton, near the ſeat of Sir Robert Wilmot, Batt ; 
the pit was about fix feet deep: and alſo at Thurl- 
ſtone, where a pit is now open for the repair of public 
roads: and yet both the above places are twenty or 
thirty feet aboye the level of. the river Derwent, and 
nearly one mile diſtant. 

Theſe inſtances may ſerve to ſhew, that the above 


beds of gravel and ſand are aſſemblages of adventitious 


matter, and not original ſtrata. Hence we may con- 


clude by analogy, that all beds of gravel whereſoever 


found, whether on mountains or in vallies, have been 


depoſited either by rivers or the action of the ſea; 

and that the ſtones which compoſe them were rounded 

by attrition, as the ſtones on a ſea-beach, or in rivers. 
A little obſervation would furniſh innumerable in- 


ſtances of the ſame kind: I. well remember ſceing a 


gravel pit about a mile ſouth of Uppingham, contain- 


ing rounded limeſtones, ſea-ſhells, and a ſtratum of 


ſand and gravel. The limeſtone is ſimilar to that of 

the Ketton quarry, which is peculiar for the figure of 

its granules which compole it, being ſpherical, and have 

much the appearance of the roes of. fiſhes. The ſand 

is manifeſtly compoſed of thoſe granules, the grains be- 
43 Rs 
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ing all of them ſpherical. Now from the various cir- 
cumſtances attending this gravel pit, as the rounded 
limeſtones great and ſmall, rounded ſea-ſhells, and 


fand; we cannot be a moment in doubt but this very 


pit muſt have been originally a ſea beach, and that the 


fand is the pulverized parts of that ſtone. 


The counties of Cheſter and Lancafter contain many 


beds of ſand, which are occaſionally dug up for the 


repair of roads and other purpoſes. Theſe ſand beds 
are frequently accompanied with a very curious pheno- 
menon. _At Mare, near the ſeat of Peter Brook, Eſq; 
I faw a ſand pit, containing the fragments of pit-coal_ 
and cinders depoſited in a ſtratificd manner through a 
conhderable extent of the bank. I have alfo obſerved 
the ſame appearances at Mobberley near Knutsford, and 


in the Toad from Walton- br bridge to Worlley f in Lanca- 


ſhire, In ſhort,” I ſcarcely remember ever inſpecting a 8 
bank of ſand that was totally free from extraneous bo- 
dies, or other evident marks of its having been depo- 
fired by the flowing of water. The above fragments 


of coal and cinders lay ſix or ſeven ſeet below the ſur- 


face of the earth. And I have lately been informed by 


a gentleman of that neiphbourhoad, that ſuch appear- 


ances are not pebuliar to the ſand banks of Mare and 
Mobberkey, but that they are almoſt univerſal where. 


ever {and pits are dug in Cheſhire. 


8 
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Hence we may conclude, that all beds of ſand and 
gravel are aſſemblages of adventitious bodies, and not 
original rata: therefore, wherever ſand or gravel form: 
the ſurface of the earth, they conceal the original. frata, 
and deprive us of the advantages of. judging,” whether 
coal or limeſtone are contained in the lower regions 'of 
the earth, and more eſpecially i in flat countries A 
the ſerata do not baſſet. : 


In countries thus eircumſtanced, 5 a or 3 


guns are wanted, it is adviſable to make a few experi- 


ments by digging; or boreing through the gravel or ſand, 


to aſcertain the qualities of the ſtrata underneath; 
whence we may infer with n 1 what is 
contained below then. 1 San 722 RA 
It rarely happens that the lara, nene are co- 


vered by gravel or ſand; but we have ſome inſtances of 


it, and therefore there may be my more of them in 
. other parts. 


At Nuttall near Actin the beds of N od 
elay are covered by ſand and gravel five or ſix feet 
deep: therefore by viewing the ſurface of the earth, 


not the leaſt appearance of coal can be diſcovered: this 
inſtance alone may ſerve to ſnew the e of experi- 
mentally proving the lower /zrata. . 


What has been obſerved concerning the origin by and 
being the effects of attrition, is only to be underſtood in 


ME! 24ulimi- 
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a limited ſenſe: for if we look upon an ancient ſtone 
edifice, it is eaſy to obſerve that the ſtone is much im- 
paired or waſted by the weather, and particularly on 
the ſouth fide, more than on the north, the former 
being more expoſed to the ſun, rain, and wind than 
the latter. | 

And it has already been obſerved, that if we examine 
a a None quarry we ſhall find its upper ſurface decompo- 
ſed as it were, by the operations of the weather, and 
reduced to grains of ſand, which are continually wath- 
ing down from the mountains and forming beds of ſand 
in the vallies, rivers, and likewiſe in the ſea, 

Hence the origin of gold duſt on the banks of the 

African rivers, and the irony ſands on the American 
Thus have the operations of the weather a conſtant 
„ on eee ren 
tive order and regularity. 

Having compleated my obſervations on the Derbyſtire 
um I purpoſe giving ſome account of an extraordi- 
nary phenomenon which has frequently happened in 
Haycliff and Ladywaſh mines at Eyam;; and in Oden 
mine at Caſtleton: the former are thus circumſtanced. 
1. The minerals are contained in the fiſſures of the 
a Ne 35 1 g e 5 
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and grit, ' which retain their full thickneſs of ſixty 
fathoms each, | - 

2. The minerals mine i in the above mines are 
blended together ſo as to produce the appearance of 
white Italian marble clouded with black, and are ſo ex- 
tremely hard and compact as to require blaſting with 
gunpowder, to ſeparate them from the general maſs. 
3. Thoſe in the Ladywaſh vein, are divided in two 
equal parts parallel to the ſides of the fiſſure, as repre- 
ſented by the line a, a, fig. 4. plate I. They may be 
compared to two labs of .marble, whoſe poliſhed ſur- 
faces are abſolutely in contact with each other without 
| the leaſt degree of coheſion. 

4. Theſe naturally poliſhed ſurfaces are not - th 
but in ſome degree waved, as if formed by a * 
plane, conſiſting of various members. | 

5. The two ſurfaces are generally coloured with lead 
ore, thinly laid on, as if only rubbed over with black- 
lead, though ſometimes much thicker. | | 

6. The vein in Haycliff mine contains two of. the 
above ſeams, and therefore may be compared to three 
flabs of marble, the middle one poliſhed on both ſides 
and in contact with the other two. The ſeparation 
of theſe ſlabs is repreſented RR V. 


ee e 
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Thus are the above veins circumſtanced. Now what 
is yet more remarkable is this: if a ſharp pointed pick 
is drawn down the vein with a ſmall degree of force, 
the minerals begin to crackle, as ſulphur excited to 
become electrical by rubbing; after this, in the ſpace 
of two or three minutes, the ſolid maſs of the minerals 
explodes with much violence, and the ay pong fly 
out, as if blaſted with gunpowder. ' 

Pheſe effects have frequently ey by-vihich 
enn have been much wounded, but none 
killed, both in the _ mines, and in that called 
Oden at Caſtleton. 2 | 

In the year 17 38 a en edploGn Ari 
in the mine called Haycliff. The quantity of two hun- 


dred barrels of the above minerals were blown out at one 


blaſt, each barrel, I preſume, contained no leſs than 
three or four hundred weight. At the ſame time a man 
was blown” twelve fathoms perpendicular, and lodged 
upon a floor, en, anten call it in one 
of the ſhaſts. f 

_ + When the 355 0000 l ah d, or 
ib in which the minerals, cc. are raiſed to the ſur- 
face, happened to hang over the engine ſhaft, which is 


nearly ſeven feet diameter, and 446 yards diſtant from 


the forefield, or part, where the exploſion happened; 
chi barrel, though of conſiderable weight, was lifted 


\ £ up 
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up in the hook on which it was ſuſpended; and the 
people on the ſurface felt the en ſhake, as _—_ an 
earthquake, 1 10 ue 

Such are the effects which kia frequently been pro- 
duced in all the above mines; but from what cauſe they 
proceed, I have not yet been able to diſcover, nor even 
the leaſt traces toward it. The ſubſtance having been 
analized, is found to conſiſt of fluor and the ore of 
lead, but the cauſe of exploſion ſtill remains equally | 
myſterious, though ſome attempts have been made to 
obtain a knowledge of this curious phenomenon; | 1 '* 
|, Theſe: curious obſervations I received from Mr. Met- 
tam of Eyam, overſeer of the mines, who alſo addreſſed 
the following account of them to Mr. George i 
ton 2 of aaa ever agent of the works. 


#2 


«SR, | Hon, 2 . 1768. 


6 ſend you, by the bearer, two ſpecimens of our 
« fickenſides *, containing all the variety of minerals 
« where the exploſions happen ; ; they fly out in ſuch 
« fappits +, ſmooth on one fide. The exploſions are 
«© ſometimes heard to the ſurface, and felt like an earth- 
«* quake; they frequently blow out all the candles in 


£ 7 4 4 
>» f ih) 5 Is REF 5 


___® Slickenſides, ſhining, as if poliſhed 35 art, on one e fide. e 
jũ7 Slappits, fragments of the minerals burſt out of the vein. i eb 


1 
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the mine; and ſplit the Pemples + into ſplinters as: | 
e ſmall as the twigs of a birch beſom, uneme 


« of thirty or forty yards from the forefeld $;. others 
tc are broke, and ſome of uin become too ſhort and 
oy drop out. ! Haun 
« The ſmooth fades lie fades face, and have” the 
appearance of being ſhot with a plane, conſiſting of 
© various members. There is generally two of theſe 
« diviſions in our forefield at Haycliff, about eight 
- « or ten inches aſunder, and a ſeam of white Lebble |» 
in the middle of that ſpace; half an inch thick, in 
_ *-which/ the miners rake down a ſharp pointed pick 
* until the crackling ceaſes; then they run away, 
«knowing that the exploſion will follow in a minute 
or two. Sometimes a noiſe is heard like the beating 
of a church clock, after which the greateſt _ 
| " noe Began: - 


4 $41 1 17 5 C1 am yours, &c. 
| * My: Cage Tipps, 
46 -obod 115 


! WitLian MzTTan.” 


CG 1011 — 


. eee 
of making a floor, on ue ae . 
ſt to the ſurface. © 


$ Forefield, that part of the vein under workmanſhip. 


1 Kbbl, = whics opagey har, colcmions, bet not apt to break into ho- 
boidal forms, 


51 * | | In 
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In the above mines the workmen were much alarm 
ed on the firſt of November 1755, about ten in the 
morning, the time of the earthquake ſo fatal to Liſbon. 
The rocks which furrounded them, were ſo much diſ- 
turbed, that ſoil, &c. fell from their joints or fiſſures; 
and they likewiſe heard violent exploſions, as it were 
of cannon. Being thus alarmed, they left their ſub- 
terraneous employment, and fled to the ſurſace for 
ſafety. After ſome ſtay there, and no viſible alterations 
enſuing, their fears began to abate, when they ven- 
tured down again, and to their great ſurprize found 
that nothing material had happened in their abſence. 
I have related theſe particulars, as ſmall circumſtances 
ſometimes throw ee n on de fub- 

ects. | | 

In e the mines near Winſter, but monde 
ally thoſe at Alport, a mineral ſubſtance is raiſed, 
known by the name of 4/ack-wad. It is extremely fria- 
ble, and when mixed- with linſeed oil, as if it were 
for levigating, it becomes ignited in the ſpace of "forty 
or fifty minutes. Its property of ignition was firſt -diſ- | 
covered about the year 1750, by the late Mr. Ri- 
chard Roe, of Derby, who happened to leave a quan- 
tity of it upon a levigating ſtone for the ſpace" of one 
hour; and when he returned found the whole heap on 
fire. Many mee have ney been made by 
MLL TE 5 mixing 
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mixing chis mineral with linſeed oil, which produced 
ſimilar effects. This ſubſtance is much eſteemed by 
painters for its drying quality. It forms a ſort of Hra- 
um, from one inch to ſeveral feet in thickneſs. The 
upper part of the enn about half * inch Oe is 
a very fine yellow. 

This ſingular ſübllaner hin hes 1 analized-with 

great preciſion, and found to conſiſt of lead, manga- 
neſe, iron, and ſome earth. See * Tranſact. 
vol. 73, part 2e. 
Mr. Stone of ek ieee ee d 75 the 
above mineral, raiſes it for ale, on reaſonable terms. 
Gypſum, alabaſter, or plaiſter of Paris, is likewiſe 
a production of Derby ſhire. It is found in a flratum of 
marl near Chellaſton, four miles ſouth of Derby. It 
lies in large e hregular nodulous maſſes, differing in co- 
e ee with __ m or en | 
tints. 9945 u 31 1 vo int 

It is Jt ate butricodipatl] of ARE like 
Paging Some of it is a ſine - opaque white, equally as 
beautiful as ſtatuary marble. It takes a good poliſh, 
and is much eſteemed as a ſubſtitute for the fineſt mar- 
ble, in the conſtruction of monuments, and for interior 
ornamental purpoſes of buildings highly finiſhed, being 
a durable ſubſtance; and . leſs 1 to work 
thay/marble,.- Wan een IIe in A155 


11611 2598 7 Gypſum, 
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Sypſum, much like the above, is likewiſe found 


in a //ratum of marl near Newark in Nottingham 


ow and alſo near Tutbury in Staffordſhire, © | | 

The modification of gypſum is rhe dh different in dif- 
bas places; for inſtance, 
At Clifton near Nottingham, it is \perfealy Aratifid, 
the upper and lower ſurfaces being parallel to each 
other. This gypſum has alſo a fibrous texture, and 
its fibres ate arranged at right angles between the upper 
and lower ſurfaces. Several frata of this ſpecies of 
gypſum, may be conveniently obſerved in a cliff neat 
the river Trent, their thickneſs is variable, the greateſt 
not more than three inches: its colour ür n 
with ſome degree of tranſparen c. 

In. various parts of Cheſhire, gypſum is ad in 


marl, laminated and tranſparent. The ſalt ſprings, and 


ſalt rock, are generally found in this calcarious earth. 
The marl fratum in Cheſhire, containing gypſum, 
is very thick; I well remember a pit being dug 300 feet 
deep in that ſubſtance and not cut through. In what 
manner the plated gypſum is * 1 _—_— not — 
able to obſerve. P17 Of g. 
Selenites, another er en is Fon in the 


iſle of Sheppey, in a'/razum of argillaceous earth, con- 


taining nodules of ironſtone and many extraneous bodies. 
It Wa in a 3 che Ae from 
7 9 5 11 1 Gg OJ TIN £5 * 9. the 
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the above; and it is "26,0006 of _ ease a- 


mine, ſimilar to talc. 

All the various ſpecies of ON are pliner to 
many uſeful purpoſes; namely, as cement to unite 
ſtone, and particularly the French burs, a filicious ſub- 
ſtance, more excellent for the purpole of grinding corn 
than any other yet diſcovered. It is likewiſe extremely 
uſeful as moulds for caſting figures and other ornaments, 
and alſo as a proper ſubſtance for figures, and the orna- 
ments themſelves. It is alſo ok eſteemed was 1 0 75 
and other purpoſes. 

Though I have Wendy given n account ke a: 1. 
mer chapter, concerning the formation of minerals; 
yet it may not be improper to extend thoſe obſervations 
aà little further before we conclude the preſent one. 
The mountainous part of Derbyſhire abounds with 

innumerable inſtances of minerals accumulating on the 
4 ſurface of limeſtone, in the fiſſures and cavernous parts 
thereof: wherein water impregnated with mineral ſub- 
ſtances conſtantly exudes, and evaporates, leaving the 
elementary principles to unite in ſelect bodies accord- 
ing to their affinities, as lead ore, ſpar, fluor, cauk, &c. 
Hence it appears, that limeſtone is pervious to water, 

but by hat peculiar operation it becomes thus ſaturated 
with mineral particles in its paſſage through the lime- 
ſtorie Hruta, is not within my province to determine; 
only take upon me to relate the appearances which 
| have 
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have fo frequently n to my obſervation, in thoſe 
ſubterraneous retreats, - © 

The generation of minerals in Derbyſhire is appa- 
rently confined to the limeſtone #rara : grit, ſhale, 
toadſtone, or channel, are not productive of minerals. 

The above circumſtances ſeem to evince, that the 
elementary principles which compoſe mineral bodies, 
are one of the component parts of the limeſtone frata, 
though they are never Kant in tho folid ſubſtance- of 
the ſtone, 

Hence the ebene es in beetle are con- 
ſidered by the miners as the only beds productive of 
lead ore, though an inſtance or two have happened to 
the oontrary: namely, lead ore in ſhale, in a mine cal- 
led Shew Engine at Eyam, and copper ore in conſide- 
rable quantities in a mine near Grindon in Staffordſhire, 
the property of John Sneyd, Eſq. of Belmont. 

The above are the only inſtances Which have hitherto 
occurred to me, of minerals being found in ſhale. The 
argillaceous rata therefore can only be conſidered as 
productive of iron and coal, &c. and not of the ores 

of copper, lead, or zinc. F 
But the quantity of minerals nt ie de- 
ach much on the quantity of water exuding from the 
ſurface of the ſtone : for where the quantity of water exu- 
ded is ſuperior to the quantity exhaled, the AY ſuſ- 
Gg 2 - pended 
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pended ROW do not adhere together, but (NPR off 
with the current in circulation; ; and leave but little 
appearance of minerals behind. ine ac 
Hence ariſe the various effects "UPS; with reſpec 
9 the quantity of minerals generated. | 
Brauch are the conſequences ariſing from Geenen 
of water through the limeſtone rata in Derbyſhire- 
And it is likewiſe evident that the fluids thus in circu- 
lation through the limeſtone, become, impregnated 
with a variety of mineral particles at different periods 
of time, ſince they do not always, depoſit the ſame ſub- 
ſtance, but ſorm alternate famine of various ot 
as lead ore, 'cauk; ſpar, fluor, & ge 
The rata of toadſtone, or 1 we ag al- 
ready obſerved, is not productive of minerals, thougli 
its bladder- holes are generally replete with ſpar; and and 
ſome few inſtances have been FRO of * being 
contained in its fflures. _— 
FTbe ſpar thus ee implies dot only a Ghition 
of ſpar, but alſo; that toadſtone is pervious to water thus 
impregnated, deſcending. from the incumbent fata: 
fo wherever the toadſtone baſlets; or has no incumbent 
Seratum, its bladder: holes are totally void of all extrane- 
ous ſubſtances, which. ſeems to, indicate, that the ſpar 
contained in the bladder holes of toadſtone proceed from 
ſolution of ſpar 5 in the limeſtone ata incumbent on 
eee ben dat to & Ar he 
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The following operations of nature have lately been 
obſerved in a mine called Croſs Rake, ſituate in Mat- 
lock High Tor, relative to the original formation of 
lapit calaminaris, or the ore of zinc: nern | 

I have ſeen many inſtances of d a ; 
ſo uniformly ineruſted by — to preſerve the 
true cryſtalline figure of the ſpa. 

I have likewiſe ſeen many inſlatiees:of the 00 Pr 
incruſted, being wholly or only in part decompoſed and 
replaced by calamine, * en the en Ow 
e o Aπ²ỹůõ. 

_ Theſe facts manifeſtly. Tour! that the tee contain- 
ing the component parts of the above calamine muſt like- 
wiſe contain ſome: acid: or ;diffolvent: principle, whereby 
the;: calcarious, matter becomes diſſolved; and which. 
ſeems. to be the active principle whereby the particles. 
ef calamine become detached: from the limeſtone which 
compoſe that mountain. 

Hence we may venture cs ab "a | 
tween the veins of calamine in the lordſhiꝑ of Crom 
ford, and thoſe in the High Tor at Matlock: for it is 
 abſervable that the, former principally abound: with cala- 
mine, and not with. ſpar ;, and. likewiſe. that lead ore 
is frequently incloſed in the. calamine.. Mhence it is 
preſumed that all ſuch lead ore was originally incloſed. - 
in ſpar, the ſubſtance of which is become totally diſſol- 
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ved, 'or decompoſed, as in the inſtance above, and the 
vacancy replaced by calamine. And we add to the a- 


bove, that there is a conſiderable analogy with reſpect to 


the appearance of the two minerals, viz. the calamine 
in Croſs Rake mine, and that in the mines at Cromford. 
- Beſide the above, the //rata in Derbyſhire. produce 
another ſpecies of /apis calarinaris, or ore of zinc, but 
recently known to be the ore of any metallic ſubſtance. 
This mineral has been uſually known by the names 
of black- jack, and mock- ore, from its ſimilitude to 


lead ore, and from its not being known to contain any 


metallic ſubſtance whatever. The production, or the 
generating ptinciples of this ſubſtance, are not accompa- 
nied by any diſſolvent menſtrua like the former, being 
commonly united to a calcarious ſubſtance, conſequently 


tze latter muſt have been originally formed by a different 


combination TRE otros from chat ef the 
former. 

I am not ucäfible that the ** a. 3 
to the formation of minerals, will appear very defective in 
che eyes of a practical chymiſt: therefore I only offer 
them as ſundry appearances which have occurred in my 


fubterraneous reſearches, and leave the cauſe of thoſe 


effects to en en with ſuch ere | 
A naue. IQ 2 i e | 
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Many more inſtances might have been added analo- 
gous to the former; but I hope the few obſervations 
which I have ventured to lay before the public, may 
ſerve to throw ſome light upon a ſubject, which is ſo 
extremely remote from our inſpection, as the interior 
parts of the earth: therefore I ſhall only obſerve, that 
theſe progreſſive operations of nature evidently corrobo- 
rate the reſult of Chap. IV. for the incruſtation of the 
dogtooth ſpar is IE POT, to that of the 
ſpar itſelt. 

The cryſtals, FART by lte name 16 Dunes dia 
monds, are attended with the following peculiar circum- 
ſtances. They are not found in fiſſures, or caverns, 
of limeſtone flrata; but in a fratum of yellowiſh clay, 
and likewiſe in a fratum of peat earth; the latter 
being incumbent on the former. Thoſe found in the 
clay, are pellucid and colourleſs; but thoſe in the peat 
. earth, have a ſmall tint of red, ſomewhat ſimilar to that 
of garnets. They are of various magnitudes, from one 
tenth of an inch in length, to that of five or ſix tenths. 
They have an hexagonal columnar form, and termi- 
nate with an hexagonal pyramid at each end. 

Whether all the cryſtals thus found have a ſimilar 


appearance as to colour, I am not certain; I only mean 


to ſay that all I have ſeen were ſo circumſtanced. 
3  10006GK2 bat 01181: tf a 2613 ©: As 
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As * earth is a. congeries of ee 
which are well known to generate iron; and as the va- 


ious colours in ſtones are uſually aſcribed to metallic bo- 
dies; the facts above related ſeem to corroborate the 
n opinion concerning the cauſe of coloured ſtones. 
As cheſe cryſtals terminate with a pyramid at cach 
4 of the column, it is evident their formation proceeds 
from a very different cauſe from thoſe adhering to ſtone, 
and thereſore ſcems to indicate that they were r 
formed in the very rata wherein they are found. 
I have on obſerved. them in i! ee RY 
-Derbythire ; namely, in ſome lands belonging to the 
Duke of Devonſhire, fituate about two miles - ſouth 
welt of Buxton; now, or late in the occupation of Me. 
"Langdon. : Ann 245 Ni n Hwa D518 
Ibhare been formed: that <iyRalline: "ll alfa allo 
found in the fiffures of the limeſtone rata near Tideſ- | 
well, but theſe have only a form repreſenting hexagonal 
pyramids, the baſes whereof adhere to the limeſtone : 
hence it appears more probable, that the ſormer were 
generated in clay and peat earth, as before ſuppoſed. 
ERottenſtone being accompanied with ſome ſingular 
und curious circumſtances, which ſeem to have eſcaped 
che attention of curious inqvirers into natural phenomena; 
I am induced thereby to ſubmit the following obſerva- 
tions to the conſideration and candour of the public, 
| as 


AND FORMATION OF THE EARTH. 23g) 


as they have ſome tendency: to ſhew the mutability of 
ſubſtances, conſidered as permanently durable. It is 
found about two miles weſt of Bakewell, in lands: be- 
longing to the Duke of Rutland. 
Firſt, Rottenſtone is not ſtratified, nor ceded in 
the fiſſures of the limeſtone rata, but is found as bro- 
ken fragments of ſtone, imbeded in vegetable foil from 
the furface of the earth to the depth of 18 inches: 
Secondly, It is accompanied with numerous nodules: 
of chert, SO * generated in the lime- 
ſtone rata. 001 25 r bas Ic 
Chert and e being thus blended together, » 
manifeſtly implies the diſſolution of a limeſtone gratium, 
in which the chert was originally generated: and like 
wiſe that the rottenſtone is nothing more than the alas” 
ments of-limeftone reduced to a ca. 
- Such are the appearances relative to Wen ad. 
ſuch the inferences thence deduced; whence it oy” | 
that: limeſtone is a mutable ſubſtance.-/ / 97 itn 
The mutability of limeſtone: is likewiſe evident on the 
tops and ſides of all limeſtone mountains; on the ſor- 
mer, innumerable nodules of chert may be obſerved, as 
well as the broken fragments of thoſe bodies; and par- 
ticularly on that mountainous tract bee Aſhburn 
and Buxton, where pits have been dug for the repair 
of ee roads. 


H h 55 Chert 


” 
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| Chertis obſerved to vary much in its colour, ſome of 
it being cqually as black as the flint formed in chalk, 
otbers a emen to- the colour of the lime- 
ſtone. n lo uc 203 of, nail 

— e ee ma by ie Ng contain the 
fiflures-or impreſſions of entrochi, or ſcrew-like ſtones ; 
which evideitly ſhew that the entrocbi eee 


dhe chert- which incloſed them, though the remains of 


the animals are totally periſhed, and have left no other 
veſtige behind than the figures or impreſſions of their 
external and n e as monuments of their nod! 
die heben bas na 
The — or ſcrew - ſtones, which fo pleseifuly 
Rn the Derby ſhire marble, being undoubtedly 
the remains of an animal not commonly known, though. 
apparently one of the links which connect the animal 
abd vegetable kingdoms ; I have endeavouted to collect 
ſome certain acebunts concerning its mode of exiſtence, 
and likewiſe of the excrinus; ot aſteria, another link 
vehich unites the animal and the vegetable kingdoms. = 
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07 gb inn Aer, or - Star-fib with a ; 
Stem. And lilemiſe of the Ti rochites, - Entrochi, a 
Kerem ane, which ſo plentifully abound in the Lime- 


50 4 Beke r e &c. e ye 


«.S > 


— 1 1 i 11 Sal 1 
IBR Wb hatabil:juldes) nds: been: muck 
at a loſs to diſcover to what ſpecies of: animal 

thoſe petrified bodies belonged, which are known to 

us by the various names of encrini, a/terie, 'aftrapts 
die, ſtariſtones; &c. and likewiſe thoſe:called-rrochives, 
entrochi, ſcrew- ſtones, St. Cuthbert's beads, &c. which 
are commonly found in various parts of this kingdom. 

Several ſpecies of the former have lately been found, 
recent, or in a living ſtate, NA. one on the coaſt of 

Barbadoes, another on the coaſt of Martinico, and a 

en the coaſt of Greenland. The firſt explains 

to hat ſpecies of animal thofe ſoſſils belong, callel 
ſtar- ſtones, afterie, ah, Sec. the joints or dur. 

bræ of the ſtem Nag a er form to the e, ö 


or ſtar- ſtones. oi \#Hnio} zh bag tna 
at; Hh 2 wo ; Fig. 
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Fig. 2. plate VII. repreſents the ſtem, of a recent 
encrinus taken on the coaſt of Barbadoes, with a part 


of its head, fingers, or claws broken off, and is now 


in the curious cabinet af the late Dr. William Hunter. 
Its length is about fourteen inches, and its diameter 
above one third of an inch, diminiſhing : a little toward 


_ the top. It is compoſed of pentagonous joints or ver- 


tebre, placed regularly one over the other, of a cruſta- 


ctous ſubſtance, and united by thin cartilages, as appears 
by examining minutely the baſe of the Joweft verrebræ, 
- where it is faſtened to the ſtarry indentures of the joint. 


This makes the ftem capable of A fer will of 


_ the animal in all directions. 
l we examine the five furrows or PRO * 


the ſtem, we ſhall diſcoyer a ſmall. hole between every 


two vertelru; and in the center of the baſe of the loweſt, 
where the ſtem is broke, is ſeen a ſmall hole, which 
probably communicates through the middle of all the 


t ee the cavity in the center of the head. 
Along this ſtem at different diſtances, from an . 
and a quarter: ti a quarter of an inch in length, there 


ie many cireles of cylindrical jointed arms, five in 
ach round, each ſeries is of equal length, and e | 


much like theeww/@ wn, or horWtail plant. 


Eich arm is inſerted into one of the Dive exvities ef 
te ſtew, and its N into one another, ſo that 
* 2 4H che 
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the upper end of one joint iticloſes the: lower end of 
the next to it with a ſmall margin. 
Theſe joints of the arms are e 1 one 
twelfth of an inch in length, and the fame in diameter; 
except a ſew near the inſertion of the ſtem; which: are 
ſhorter and thicker the nearer they are to it. b 
And here again we may plainly trace a ſmall hele 5 in 
the arms, paſſing through the midſt of the j joints, which 
communicates through the center of the ſtarry verte- 
bræ in the main ſtem, with the hooked ou at the ex- 
tremity of theſe arm. 
On the under or inner ſide of. thafe; 4 55 that are 


near the end of the arms, we may diſcover four minute 


tubercles in every joint, two at each end; theſe ate of 
the ſame cruſtaceous ſubſtance with the reſt of the joint. 
By means of this uneven ſurface, together witli the 
hock which the laſt joint forms, bending downward, 
the animal can en mate ſecure i ch OO it 
Jeizess (3112: . Bai... 

But 26 the fletuof, this anime dne MO to· 
have been broken off ſhort at the bottom, we muſt 
remain in doubt whether, it moves about in the ſea, or 
is fixed to rocks and ſhells by a baſe, like gorals, ſpon- 
ges, or keratophrons, until ſome further diſcovery ſhall 
clear Wann er mare m un cand. 10 ated 


we * T1; 202323 w hs 101 * 1 n 1816111 4 . £1 2 2 201 a1 r 
1421 | 
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een or column, we may ob- 
1 1 Fact fome ſingle joints or vertebræ projecting a little 
| further than the reſt: there are generally three or four 
of theſe in each diviſion. The angular parts of theſe 
Joints end in ſmall round knobs; but the knobs at the 
corners of the verrebr immediately under the head 

of the animal, are remarkably larger than the reſt. 
Tbe joints or vertebra of the em, vary in thickneſs 
as well as in diameter; the common thickneſs is about 

one tenth of an inch, but in the laſt four diviſions ap- 


proaching toward the head, they gradually RO, 
till they become'extremety hn. 


perhaps may be the body of the animal; for in the cen- 
= ter of this dry ſpecimen there ſtill remains a cup of 
cCeuſtsceous ſubſtance, and of an oval fotm, about an 
nach i length three quarters of an inch over; and la 
= Aquarter.of/an- inch deep; in the center of this; as was 
EF  —. obſerved before, is a ſmall hole, which apparently com- 
. | Dogs eee ee nn eee nh of 
the ſtem. 1609. 307. 18 3% O Sor, dd 9vad. 

We: Inthiveup or 1 it is brobabltz were the inteſtines 

and ſtemach of the animal, as in that Kind of aher 
called capur meduſe. This cup is ſupported by the 
baſis of ſix dichotombus teſtaceous artis or branches; 
r for one ſeems irre- 


2 4 1 en 


We now come to what is called . 
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gularly placed. Theſe lower parts or baſes of the | 
branching arms conſiſt of three joints each, and ſur- 
round the cup to which they ſeem united; each;of. theſe 
divide into two other jointed branches, that ate round or 
eylindrical on the under ſide, but flattiſh on the upper 
or exterior ſide, with a deep groove running along the 
middle, which is furniſhed with two rows of ſuckers. - 
From the upper edges of each alternate joint of theſe 
branches, ariſe two rows of ſmall jointed claws, like 
fingers, and' theſe) to oppoſite rows bend toward each 
other. Bache ſmall branch or finger is about half an 
inch long, and one twentieth of an inch broad. The 

ſize of theſe points diminiſſi gradually toward the laſt 
joint, which ends in a point. Each of theſe joints ãs con- 
care at the lower end, into which is inſerted the conyex 
end of the joint below. | With theſe: Lane I or 
fingers, they ſecure their prey. St * 

As the finer and ore, GbhdbäledeErihcheg mals 
or fingers, were broken off from the head of the recent 
ſpecimen above deſeribed, I have given the repreſenta- 
tion of a curious petrified head faund at Pryton: paſſage 


in Glouceſterſhire, ene KEN a n perfect 
idea of the living animal. erty honed; bs 
Fig. ls n hs all tho e dba. 
head cloſed up ure | 


ran A 


50 cn boittriveq n Ho Logos 8 
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called ftar-Rtones. _ © 103-21: 


ax 


2 on THE! ORIGINAL STATE 
Fig. 3, 4, 55 nn W d e me _—_ 


The arms of teme winds are inserted inte hs 
ſtem, are ſaid to drop off, take root, or fix themſolves 
to the rocks, where they grow up to full maturity ; the 


uſual mode in which the ſpecies propagate 2 


The entrochi, or ſcrew-ſtones,” which bo pleuulolly 
45 in the limeſtone Hrata in Derbyſhire and Staf- 
fordſhire, are ſaid to be the remains of a marine animal, 


of the ſame genus with that above deſcribed, though of 


a very different ſpecies. Fig 6. repreſents the head of 
the ſpecies called Jiliwm capidium, with part of its ſtem 
ad hereing, jointed and cylindrical, having à cavity in 
the central part. Theſe ſtems are ſaid to have been 
originally cruſtaceous, and united by cartilages like the 
ver tebra of the encrinu; and like that animal have 


been ſurrounded with arms, but not in the ſame order, 


which-drop off from the ſtem, and grow as the former. 


The arms, together with the fragments of the ſtem, ar _ 


pedicle, accompany each other in the Derbyſhire mar- 
ble; and the very ſpots where the inſertions have been 
made upon the:ſtem, are obvious on the leaſt inſpection 


of the foſſil entrochi. Fig. 8 and q. repreſent twa =» 


zpints or ver ter of the ſtem, uſually called. entrochi, 
ſcrew-ſtones, St. Cuthbert's beads, &g. Fig. b. A, B, 7 


3 copied from a 8 animal in the curious 


cabinet 
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cabinet of John Hunter, Eſq. Leioeſter- fields. Fi ig. 7. 
G, D, ſhews a continuation of the jointed ſtem as ſup- 
poſed to be growing, or fixed upon a rock; that being 


ET natural ſituation; it is therefore added to. convey 


a more perfect idea of its hiſtory. The fragments I 
have frequently, abſeryed. in the Derbyſhire 'marble, 
and the various accounts communicated to me from 
ſeveral gentlemen eminent in that branch of natural. hil- 
tory, corrobotate the above conjectures. ul. 2 FO 
They are ſaid to grow, or remain unalterably fed, | 
* rocks in the bottom of the fea; though not any 
of them have hitherto been found Ry or 1n a + Brig 
Nate, in any part of the world. n 
The locality of their Goin ſeems to Genn | 
5 chem! one of the links which unite the animal and the 
vegetable kingdoms in one continued chain of beings. _ 
Among the various marine productions contained in 
the Derbyſhire „rata, 1 have not ſeen any afterie ;. but I 
have obſerved many of them intermixed with ſoil near 
| Staunton Houle, in the moſt ſoutherly part of Notting - 
hamſhire : they are to be found in the ſoil which com- 
poſes the banks of-ditches and rivulets; whence it may 
be inferred, that Staunton was originally their native cli> 
mate, though they now inhabit the Weſt Indiari ſeas. 
The preceding accounts relative to the encrinut are 
principally borrowed from the Phil. Tranſ. vol. i526 - 
| „ „ 2 OREN EEE CHAS... 
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HE limeſtone Hraro, of which Holkin moun- 
[tain is compoſed, are productiye of minerals 
8 to thoſe in Derbyſhire ; namely, lead ore, and 
the ore of zinc, or /apis calaminaris. . And the argil- 


laceous rata at Bagilt, are productive of vegetable 


_ impreſſions, viz. of the . bamboo, and other ſpecies. 
And they are likewiſe accompanied with ſeveral Ar- 
ta of coal, arranged according to the eee * 
| and ſoction annexed. See karg V. fig 2. 
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** Numb, | Wh | C538 W | 10122113. 1888 
| 6 e 4 entartet vii d owns 
7 F8EESTONE, argillaceus — — 44 

I 8 Col 10-2189; 7 n 
9 FRR EST Sn A 581 i 90 
eme fi =bomnnatda.\ rele tf 
I 11 Coat. ; - 14 Nahe es 11 51 
17 12 CLAY an lid wud was owl 
EZ, SHALE. a 3170. 993 its: 03-27 — agg 
14 FaensTONE r ide ore e 

15 Cray, much indurated „ $5 N 1 
16 SAR — oO | 
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17 BLackisn Sronn, containing * 92 80 


| bell 93 For "atiabli 
* 18 Coal . eben nn > ooh 1 
20 Sf lth or Binp. a 5 ht 2 8 e 20 
21 FaensTONE E 1 AP e — 40 
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Hence it appears 85 the . at Bagilt, are Gimilar 
to thoſe accompanying coal in Derbyſhire, Staffordſhire, 
Shropſhire, Leiceſterſhire, and likewiſe to thoſe in all 
parts of 1 05 hitherto e N "+ 
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Fhis general uniformity of rata long ht; * 
. renders the indications of thatſubſtarte the more pro- 
babe, which is my principal” object for giving” A ſec- 
tion thereof, ant alſo for inſerting the above table. 
In many other parts of North Wales the frara are 


quartzoſez or whinſtone; a ſubſtance fimilar to rounded 


pebbles: and bolders, obſerved in the gravel and ſand 
| of England, where 
no fucks firata appear: this circumſtance ſeems to con- 


pits in Cheſhire; and other parts 


firm our conjectures concerning the origin of rounded 


ſtones, ſee page 215, viz. that their fortis are owing 
to attrition, or rolling upon a ſea beach, as will evi- 
dently appear by obſerving the effects produced by the 
fluctuations of the ſea an the Britiſh ſhores, . 
'The ſhells obſerved in fratum N' 17, evidently 
Wees that the formation of the incumbent /raza, are 
more recent than the ſhells, or the Hratum thus co- 
vered: therefore a farther 2 8785 of. the 2 158 


operations of nature. 
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T Goreſtown i in che county of PRE IP two ſhafts 
were lately ſunk, in hopes of diſcovering a ra- 
tu of coal, but without ſucceſs; I was therefore in- 
duced to examine the hillocks, in 2 to obſerve whe⸗ | 

ther there was any probability of coal in the lower 
Arata; and found the ſubſtances which compoſed the. 
hillocks as follow, viz, a lightiſh blue calcarious ſhale, 
intermixed with marine ſhells, entrochi, &c. and like- 
wiſe with ſome nodules of ironſtone, in which were 
alſo incloſed fragments of ſhells retaining their native 
 teſtaceous matter. The ſhale alſo contained many frag- 
ments of limeſtone in which ſea ſhells are inſerted, _ 
' Theſe fingular appearances induced me to conſider 
the ſhale as a fratum of decompoſed limeſtone, and k 
therefore unfavourable to the preſence of coal, as hav- 


ing no e to the indications of coal i in England. 
| | A few 
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A gew FS. after I viſited Drumglaſs colliery, where 
1. - found the frata accompanying coal perfectly analo- 


gous to thoſe in the Engliſh collieries, viz.. 5 
1 Clay and Rubble ſtons 48 © 
2 2 Soft argillaceous ſtone „ 00 
3 Bind, or * 1 0 
J I ar nbvg GE a wag”) 
RE OT ILEIIOWY 
6 Argillaceous one not cut through | | 
| . 1 


neee 


it may be neceſſary to oblerve, __ there is ſome ok 
| bability of a Aratum of coal underneath it: therefore 
it is requiſite to aſcertain the truth thereof experimentally. 


In a mountain north eaſt of Moneymore, I obſerved . 


A fratum of white limeſtone, ſo. fimilar in appearance . 


to a flratum of chalk, that I had « eyery reaſon to ſuppoſe 


it a chalk Hratum, fully concreted, or become a per- 


fea limeſtone. J likewiſe obſerved a Pratum ſimilar to 


the aboye at Dunlooſe, Caſtle,” on the north coaſt of 
Ixeland, containing an immenſe quantity of chert, and 
175 {ome few marine ſhells of the belemnite kind. _ 


In the vicinity of Maghera, I obſerved many fragments, 
of layas,. auf alſo of bluiſh quartzole, ſtene (called 


hin- 


1 
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whinſtone) ſcattered plentifully over the. Rode, but 
many more of the latter than the former ; however the 
former ſeemed to increaſe in number on the road to 
Garvah, and ſtill more in the eee of Co- 
leraine. | 

Two miles north of that town, on the road to Port- 
Ruſh- Strand, lies a Aratum of lava: a pit having been 
dug therein ſeven or eight feet deep, to obtain materials 
for the purpoſe of repairing the adjacent road, afforded 
a convenient opportunity of examining the ſeveral Pe- 
nomena relatiye to that volcanic matter. | 

1. The upper part of the fratum was become wal | 
decompoſed and reduced to vegetable ſoil, though it 
ſtill contained its origirial 1 1 85 5 that of a very dark : 
brown. e 1966778, : 

2. The ſoil was fucceeded 7 lan ea of lava, 
the magnitude whereof increaſed dowuward to the 
bottom of the pit, where the Pratum became nearly of | 
. one folid mafs: an effect commonly produced 22 
ny ſubſtances or kinds of ſtone. 

3. This lava contains many bladder-holes, eher 
wholly or in part filled up with zeolite, a ſubſtance 
Tu found in England. 

4. In ſome of the hotes which are not t completely 
filled up; "may be obſerved the cryſtallized figure of the 
b WY cubical, FT; ſimilar to that . fluor. 

= 9 1 75 | 
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5 Theſe cryſtallized bodies likewiſe, ſhew, chat 
chey were not incloſed i in the lava while it was quid 
fire, but ſubſequent to that event; having been evi- 
| dently exuded through the ſubſtance of the lava: con- 
ſequentiy lava ſeems Eee as pervious to a ſolution 
+. of zeolite, as 'tqadſtone or limeſtone. | is 0 a en 

3 of mineral ſubſtances. 

Taeolite has much the appearance of fluor,. both as 
„ to colour, figure, tranſparency, and hardnels, And it 
has alſo ſomewhat the fame 'chymical propertics, for it 
will not efferveſce with acids: but I have been in- 


formed by an de chymilt, that in. verre 
4 ſoluble by acids. 5111 8 1 noa>b 


The great N between = lone: of. 722 ſoil 

near Coleraine, and the parts adjacent, ſcem to indicate 

chat a vaſt torrent of lava has flowed from the north of 

' Ireland, ſouthward. fince it may (be preſumed, that 

| fimilar appearanees have aroſe from ſimilar cauſes, viz. 

: decompoſed lava. Therefore, fince the colour extends 

to the diſtance of twenty or thirty miles toward the 

PT ous. and nearly as far eaſt and weſt, we may thence 
SE inſer, what an extenſive track of ground has been co- 
Vvered by liquid fire: namely, twenty or thirty miles 


- * - the. eaſt, where it terminates at Balley. Caſtle, upon a 
be 2 em = white — ne; and at which place the 


49185 


— - 


ſtom north to ſouth, and nearly as far from weſt toward 
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rata totally change to different denomination; ür. 
argillaceous ſtone, clay, and coal. See plate VI. fig. 2 
in which the arrangement of the rata are e 
Port-Ruſh· Strand exhibits an awful wreck: of the 
terraqueous globe, conſiſting altogether of immenſe 
maſſes of black lava; ſo extremely replete with bladder 
holes, and ſo void of extraneous. matter, that it per- 
fectly reſembles the /coria of iron, and therefore leaves 
not the leaſt doubt of its being a volcanic production. 
This ſtupendous cliff is ſituated on the verge of the 
Atlantic ocean, eight miles north of Coleraine, and 
four miles weſt of the Giants Cauſeway, Iriſh meaſure,: 
three of which are nearly equal to five Engliſh miles. 
The ſame appearances extend toward the weſt; we 
therefore preſume they are alſo compoſed of ſimilar ſub- 
ſtances ;| and it is eaſy to obſerye a continuatibn of the 
lava from Port-Ruſh- Strand, to the Giants Cauſeway, 
and from thence, to Balley Caſtle, a diſtance nearly 
equal to fifteen Engliſh miles eaſt of Port-Ruſn. 
The Giants Cauſeway is ſituated at the foot of a ſtu- 
pendous cliff, the elevation wheteof is not apparently 
leſs than five or ſix hundred feet perpendicular above 
the Atlantic ocean: and yet the whole of this oliff con 
ſiſts of one intire maſs,; compoſed, of different A rata of 
lava; for it is not apparently the n one erup: 
tion, but of many ſucceſſive: con ulſions. 20 N 
aint KX The 


230 oon THE ORIGINAL STATE 


The dener of the lavs of which that immenſe: 
cliff A, plate VI. fig. 1. is compoſed, is much impaired 
by length of time, and the uſual operations of the 
weather; inſomuch that large maſſes thereof become 
detached daily, and fall into the fea ; whence we may 
reaſonably infer, that the cliff originally projected much 
further toward the ſea than at preſent, but to what 
extent is very uncertain; however, if we confidcr the 
immenfity-of time elapſed ſince the cliff was formed, it 
is not very improbable. to ſuppoſe, that it might 
have extended much ce than the dann columns. 
now do. Nod EW: 

The cliff alſo lacs e! 6 
though very rude and ſhapeleſs, compared to thoſe in 
the cauſeway, except in a very few inflances. And as 
the cliff C, exhibits a ſimilar appearance to that of the 
cliff A, and as the colour of the intermediate ſoil is 
likewiſe familar to that of decompoſed lava, we may 
M inſer a continuation of that ſubſtance from A 
C. though ſeveral miles diſtant from each other. 
e VI. fig. 1. repteſents a tranſverſe ſection f 
che mountain and nage ge aj em 
B che cauſeway» - - | 

There a dent dens in Mel which Gow hos 
indicate that the whole of the mountain was not formed 
by" we, but by ſeveral faceeſlive” eruptions, as repre- 
59 1 32 ſented 
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Tented in the ſection, and likewiſe, that the columns 
extend under the cliff toward E, as ſhen in the plate. 
Theſe obſervations are only! introduced as objects worthy 
the attention of thoſe, who may be deſirous of exploring 
the various phenomena relative to theſe magnificent 
works of nature; and not as matters of fact * 
exiſting but as probable truths. od, cit | 
At the foot of the cliff among the . It of Is, 
I found a piece of iron ore, ſimilar in appearance to 
the Cumberland ote, vitriſied on one ſide, which is 
{ome teſtimony of the cauſe whereby. ſome, lahas may be 
magnetical, and likewiſe that the ſubſtances ſuppoſed 
to be lava, have alſo been in a ſtate of fuſion. 
The: columns B, E, are in a vertical poſition, 1 
of various diameters, from fiſteen to twenty inches, and 
ſome of them thirty feet long. They ſeem to be all 
ol them priſmatical, or equally thick from end to end, 
though they conſiſt of various unequal ſided figures, 
viz, pentagonal, hexagonal, rens. and 9 77 | 
diy many other forms. 
Each column is ee e divided into SE 
parte, by means of tranſuerſe joints, but many biſect 
the columns partially, leaving five or ſix inches of the 
central part ſolid. In ſome inſtances the joints extend 
e n the columns, but they have originally 
D * 213 ig 03 ra. ah 
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united, and probably ſeparated 4 water lodging and 


freezing in them. $463 45D LANG $540 31:7 1 91% 
ne Hhit PE SPI 


cave, exactly fitted together, but not in any order with 
reſpect to the convexity or the concavity being upward 
or downward; for in 20 550 ann, they have . 
obſerved in both directions. SOON en, zu n' 
The columns have one ee chow namely, a 
dark brown; approaching teward black, and of one uni- 
form denſity and quality, appatently quite free from 
bladder- holes, notwithſtanding the l cliff is replete with: 
them; therefore ſince it appears that theſe baſalt co- 
lumns are of one uniforni ſubſtance, and have aſſumed 
a variety of priſmatic appearanues, not only in Ireland, 
but alſo in bens ue Europe; the pre- 
ſumption is great, that their varidus forms are not 
owing to any property of eryſtalliaation; ſimce it is 
uniuerſally allowed, that ſimilar ſubſtances, under ſimi- 
lar circumſtances, invariably aſſume fimilar figures. 
Hence it appears that the formation of baſalt muſt _ 
atiſę ſrom a different cauſe. But to what oauſe their 
forms may be owing remains to be aſcertained, and 
probably may remain a ſecret after every poſſible _ 
has been made to inveſtigate the true cauſe thereof. 
However difficult the problem may appear, let us 
endeavour 0 give — 8 can, ſince we 


1 
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are not likely to render the ſubject more obſcure by 
the attempt. 

According to the preceding conjectures, the W 
nar bodies of which the Giants Cauſeway is compoſed, 
were originally in the very heart of the mountain, and 
were alſo in a ſtate of fuſion, in which ſtate it ſeems 
highly probable that they compoſed one uniform maſs 
of liquid fire, more perfectly fluid than the incumbent 
ſcoria; or perhaps much more fo than n iron is 
to its incumbent droſs. £12012] 208 Hou 
If the columns were thus in a ſtate of perſe ue. 
and thus protected by ſcuria from the external cold, 
may we not thence infer, that its contraction in cooling 
from ſuch an immenſe degree of heat, to its preſent 
temperature, muſt have been very conſiderable, and alſo 
very gradual. And therefore, ſince ſimilar appearances 
have been produced from a cauſe ſomewhat ſimilar to- 
the above, namely, a contraction from wet to dry, as 
in the inſtance of the adus belmomtii; we may thence 
infer by analogy, that bafalt columns were formed by 
contraction, from an extreme degree of | heat to that 
of their preſent temperature. However, ſuch. are the 
conjectures. which have hitherto occurred to me con 
eerning the origin of baſaltes; 0 21105 

Among the many curious and dana e en 
communicated to the world by that ingenious minera- 


logiſt, 
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logiſt, Mr. E. Raſpe, on the ſubject of extinguiſhed 
volcanos, it appears that baſalt is commonly found in 
93 vicinity of them, which Rye ny 
of its being a volcanic. production. a 
And the learned naturaliſt M. e Oy likewiſe 
favoured the public with an excellent treatiſe on the 
fame fubje&, containing many inſtances of baſaltes being 
abſolutely a part of the matter which flowed from a 
volcano'in a ſtate of liquid fire, which evidently appear, 
from the ſame mals of lava fituated near its crater, being 


wholly and in part columnar. This learned gentleman 


likewiſe obſerves, that in ſome of the correſponding 
faces of theſe priſmatic columns, are inſerted fragment: 
of granite, which were evidently broken and ſeparated by 
the contraction of the lava in cooling, a portion of the 
granite remaining in each of the correſponding faces. 

A little obſerration, ſays the author, on the cauſe- 
_ way at Bridon Bridge. will ſatisfy the moſt inquiſitive 
naturaliſt, that the priſmatic columns which. compoſe it, 
art placed in a vertical poſition, and in the fineſt order, 
| and are ſeparated from each other by interſtices about 
ne or fax lines, or half an inch in width. And it is 
eaſy to obſetve that the lava of which this cauſeway is 
compoled, has not been removed by any accidental 
cauſe, but remains where it was originally depoſited : 


7 7 
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therefore no one can aſcribe the disjunction of theſe 
columnar bodies to any other cauſe but that of con- 
traction by cooling. 50 
M. Faujas likewiſe obſerves, a theſe orifin matic-co- 
lumns have a diverſity of figures, viz. triangular, qua- 
drangular, pentangular, eee denn and 
gen, nf a 

Conſequently this great variety of Gates is a elbe 
m. that their me Wr are not "Oe to 
eryſtallizutia gas. o 

That baſaltes i is wk 4s ale ien n the ber- 
vations of the Þ Rev. Dr. Troil; in his tour through Ice- 
land : for this great iſland is allowed to be eompoſed 
principally of lava, and yet various parts thereof plen- 
tifully abound with baſalt akne 8 various 1 
and dimenſionssk 0 

After ſo many Ae e dend ing to 
prove the origin of  bafaltes, nothing more is requiſite 
to aſcertain the fact, but that of being an eyewitneſs 
to the operation itſelf z yet as the ſubject has been ſo 
much controverted, it may not be improper to add the 
obſervations of Mr. Hodges, in his late tour through 
India, in the Ine of his profeſſion: viz. That a cliff 


called Moutagena, 'is wholly compoſed of haſaltesz 


and that under the _y is a ſpacious extenſive cavern, 
which 
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which he thoroughly examined by the aid of torches, 
and obſerved the ſame columnar appearances as on 
the exterior parts thereof, and likewiſe that charcoal 
was-imbeded in the ſolid ſubſtance of the ſtone through- 
autthe whole extent of the cavern, - 

The ſingular | appearances accompanying the above 
Cs bodies, with reſpect to charcoal being im- 
beded in the ſolid ſubſtance of the ſtone, ſeems to have 

been an effect produced at a time while that matter 
was liquid fire. That circumſtance being duly conſi- 
dered, together with the durability of charcoal, leaves 
little room to doubt the origin of the ee in which 
the charcoal, or burnt wood is incloſed. 

But notwithſtanding the preceding eee have 
owns tendency to unfold the original cauſe of baſaltes, 
ſome doubts may nevertheleſs ariſe, with reſpe& to the 
origin of the Giants Cauſeway, and its adjacent moun- 
tain, ſince no viſible crater, nor the leaſt veſtige of an 
extinguiſhed volcano, are now remaining, except the 
ſubſtances before mentioned, from whence ſuch im- 
menſe torrents could have flowed, as are now {pread | 
over ſo great a part of the north of Ireland. | 
7; Theſe circumſtances, render it ey to . 
that;whoever attentively views and conſiders theſe ro- 
mantic cliffs, together wh ae . 
D at 


AND FORMATION OF;THE EARTH. 237 


that mountainous cliff, will I preſume ſoon diſcover 
ſufficient cauſe to conclude, that the crater from whence 
that melted matter flowed, together with an immenſe 
track of land toward the north, have been abſolutely 
ſunk and ſwallowed up into the earth, at ſome remote 
period of time, and became the bottom of the Atlantic 
ocean. A period indeed much beyond the reach of 
any hiſtorical monument, or even of tradition itſelf. 
But though it does not appear, that any human teſ- 
timony, or record, has been handed down to us con- 
cerning ſuch a tremendous: event; yet the hiſtory: of 
that fatal cataſtrophe is faithfully. recorded in the book 
of nature, and in language and characters equally in- 
telligible to all nations; therefore will not admit of a 
eee I mean thoſe ſtupendaus cliffs which 
environ a part of the Atlantic ocean 
Theſe are characters which cannot miſlead, or - dirert 

our attention from the true cauſe thereof; and we 
may further add, as a collateral teſtimony, that ſub- 
tertaneous fires have frequently burſt open the bottom 
of that ocean in various parts, and have formed new 
iflands of, conſiderable. magnitude: whence it is evi- 
dent that the ſame cauſe ſtill: exiſts, and produces ſimi- 
lar effects. I! ſay, the gonſideration of ſuch diſaſters, 
together with that of the cauſe» ſtill ſubſiſt ng under 

1 tie 
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the bottom of that immenſe ocean, almoſt perſuade 
me to conclude that Ireland was originally a part of 
the ifland Atlantis, which, according to Plato's Ti- 
mzus, was totally ſwallowed up by a prodigious earth- 
quake, in the ſpace of one day and night, with all its 
inhabitants, and a numerous hoſt of warlike people, who 
had ſubdued a great part of the known world. 

The hiſtory whereof is quoted by Dr. Hooke, in 
his Poſthumous Work, to the following purport ; viz. 
Solan being at Saim in Egypt, when Amaſis was king, 
inquired of thoſe prieſts who were moſt converſant with 
| hiſtory, what they knew concerning the antiquity of 
Greece, or Athens, and was anſwered by one of the 
ſenior prieſts, as follows: 

Many wonderful actions of your city are recorded in 
our monuments, but particularly one for greatneſs and 
virtue exceeds all the reſt; namely, that both Greece 
and Egypt were invaded by a numerous army of war- 
ke people from the ifland Atlantis: an immenſe 
land, fituate where the Atlantic ocean now flows, and 
governed by ſeveral powerful kings, who not only 
ruled over the whole of that ifland, but ſeveral others, 

and likewiſe over a great part of the continent. 
The united force of theſe kings invaded' both Greece 
and Egypt, and were bravely repulſed and driven to 

3 | r their 
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their native iſland, which, immediately after their re- 
turn was totally ſwallowed up into the bowels of the 
carth, with all its numerous inhabitants, in one day 
and night, by a prodigious earthquake and inundation 
of water. See Dr. Hooke's Poſt. Work, p. 373. 

Such is the ſubſtance of the hiſtory related by Plato, 
and quoted by Dr. Hooke. But whether ſuch an iſland 
as Atlantis ever exiſted, and was thus overwhelmed, may 
ſtill remain doubtful, though ſimilar events, but of leſs 
magnitude, have frequently happened in yarious parts 
of the world; therefore ſince ſuch events are not re- 
pugnant to the operations of nature, it is not improba- 
ble but the preceding obſervations, and alſo the Platonic 
hiſtory, may have ſome foundation in nature. But 
theſe remarks are rather a eben from the ſy I: ; 
therefore: to return. 

I have already obſerved that the lava extends from 
Port-Ruſh-Strand, to the Giants Cauſeway, and from 
thence to Balley Caſtle; where it finally . terminates 
upon a ſtratum of white limeſtone, and where a new 
arrangement of #rata commences, quite of a contrary 
nature, as repreſented in plate VI, 85 2. B, Xn! 4085 
L, the white limeſtone. | 
Two miles eaſt of Balley Caſtle, the following 2 


commence. See plate V. 


um | » 
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1 Wain STONE, a guartzoſe Jolftanes, which Ariler 
Fire with ſeel. 
2 FratsTONE, argillaceous 1 
3 Tur, SHaLz, or laminated en 
4 STONE, aryillaceous 
5 Tilt, or SHALE 
6 Fares roNE,  argillaceous 
7 Coal, four feet fix inches thick 
8 8'STONE, argillaceous © 
9 Titi, or SHALE | 
10 LiussToNE, brown, containing ; 10 marine ell: 
11 Bind; indurated clay ? 
12 Srons, argillaceous n 
13 STRATA,'"'n0t aſcertained" 1 
14 MirLsroRE Gar, containing quartæ pabbler Thi 
fratum is perfectly ſimilar to An. Ne 12 in the 
8 6805 tai anenth IR; ple BPR 0 
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Plate V, fg: 1. repreſents adh Sccten of . 
. LL, a drift or road: into the 5 for 
* purpoſe of conveying coal to the wharf: | 

The ſections plate V and VI, are Ni recom- 
* to the reader's conſideration, as matters of 
ſome importance tending to the diſcovery. of coak | 
I The ſection plate VI, fig · 2. affords a convenient 
| _— of comparing the lava and whinſtone, 
which: 


- 
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which in ſome few inſtances are ſo ſimilar as to render 
them not eaſily diſtinguiſhable from each other. 

The arrangement of the frata two miles eaſt of 
Balley Caſtle, is in part obtained from my own obſer- 
vations, and in part from ſeveral experienced workmen, 
employed in raiſing ſtone from the above frata, which 
is of a tolerable good quality and colour, fit for build- 
ings, and conveniently ſituated for water carriage. 

The fratum N* 14, is totally covered by the ſea 
at highwater; it is ſituated below the quarries, and re- 
quires ſome attention to diſcover it. 


Here it may be neceffary to obſerve, that as " 
above fratum of whinſtone incumbent” on coal is the 


only inſtance of the kind which has hitherto occurred in 
the courſe of my obſervations, it may ſerve to ſhew, the 


neceſſity of aſcertaining the arrangement of the frata: 


in many parts of the world, in order to obtain a more 


competent knowledge of the general. conſtruction of 
the earth. For if I had not previouſly obſerved: a 
ſiratum of whinſtone ſituated as above deſeribed, I 
ſhould not have conſidered that ſtone to have been ar- 
ranged with the coal Hrata in any part of the world 


therefore let it be remembered, that in ſubjects of ſubter- 


raneous geography we can only reaſon 4 the k) 


which one part of nature bears to another. u 


But 
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But having once obſerved a notorious inſtance of 
whinſtone being incumbent on coal in one part of Ire- 
land, we may thence infer, that it may likewiſe be 
incumbent on coal in other parts of that kingdom ; but 
more eſpecially fo, in the vicinity of the colliery be- 
fore deſcribed : for ſuch is the regularity in the arrange- 
ment of the rata, that coal certainly lies beneath the 
whinſtone, and all the other beds of ſtone and clay in 
that neighbourhood. 
But notwithſtanding tene a may be conſidered as 
a certain indication 'of coal in the county of Antrim, 
yet it is not to be underſtood that it is univerſally in- 
 eumbent on coal, in every other part of Ireland: 
ot, accord ing to the general appearances on the ſur- 
face of the earth, the grata thereof ſeem to have been 
«thrown into as much diſorder by ſubterraneous convul- 
Hons, as the frata in England. And therefore, by 

parity of reaſon, at may be inferred that familar effects 
| have been produced | in the e r ede 

in the latter. 
berefore, fince there are many notorious. inſtances 
min Derbyſhire, wherein the upper rata have dilap- 
peared,/-as'/before deſcribed ; ſo in like manner the up- 
per rata in Ireland may likewiſe have been removed 
” a ſimilar cauſe. 


There- 
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Therefore it becomes effentially neceſſary to know 
the appearances of all the rata beneath the whinſtone; © 
| fince that fratum may be totally removed, and the 
others, or at leaſt a part of them remain; any one of 
which become as certainly an indication of coal, as if 
the whole arrangement was complete, as repreſented im - 
the ſections plate V, or VI. The obſervations given of 
the Derbyſhire rata, may render any further account 
of theſe matters unneceſſary; therefore I ſhall only ob- 
ſerve, that ſpecimens of each fratum of one, clay, 
&c. numbered according to the above arrangement, 
or in the order they lie in the earth, will be an 
| infallible guide in ſuch reſearches; and it is alſo re- 
quired to record the thickneſs of each /ratum; for 
by that means the depth of the coal may de truly alcer- 
tained. 

And it may be convenient further: to obſerve, that 
as the Hrata in Ireland have been apparently thrown 
mto as much confuſion as thoſe in England and Wales, 
it ſeems highly probable that the former may baſſet, 
or appear near the ſurface of the earth, as well as thoſe 
in the latter: therefore, by exploring the cliffs, both 
coal and minerals, or the indications thereof, may be 
obſerved fo as to facilitate the __ of thoſe fol 
Rances. | 


And 
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And let it be remembered, that the impreſſions of 
vegetables in fone or clay is a particular indication of 
<oal 1 in the lower /rata. 
With reſpect to minerals, no bee eulles nre ſtrictly 
to be regarded; for experience ſhews that they are pro- 
duced in rata of different denominations : namely, in 
Derbyſhire and Staffordſhire, lead and copper ores are 
generally produced in the fiſſures, and between the la- 
anina of the limeſtone ſerata. And we have one ſingu- 
lar inſtance of copper ore being found in a ſgratum of 
ſhale near Leek, in a mine belonging to John Sneyde, 
Eſq. But ſhale is not to be conſidered i in ny —_— as 
productive of minerals. 
At Kady in the county a Fry a tolerable vein 
of lead ore has been diſcovered in a ſtratum of whin- 
ſtone; but the quantity of water flowing into the mine 
renders, the work of little value. 

Here it may be convenient to obſerve, that * WY 
lone is incumbent on coal at Balley Calle, it may ol 
n be ſo. too at Kady, and elſewhere. ' | 4 - 

Among the numerous phenomena exhibited in vari- 
ous parts of Ireland, I preſume there are but few more 
conſpicuous, or more inſtructive, in matters relative to 
the antiquity of arts, and the ſtate of aii na in chat 
country, than the following. 
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Firſt, Ireland plentifully abounds with, peat grounds 
of conſiderable depth, a ſubſtance well known to ariſe 
from a luxuriant vegetation, and from no other cauſe, . 

Secondly, Theſe peat grounds are plentifully ſtored 
with foſſil wood; namely, large and ſmall trees, retain- 
ing their fibrous roots; and theſe trees lie in cyery. poſ- 
ſible direction, as if they had floated in water, and been 
left as above deſcribed ; for their fibrous roots and their 
ſituations evidently ſhew that they never grew in the 
earth which now incloſes them, Thus are the genera- 
lity of peat ene circumſtanced, both in ae 
and Ireland. 
. betn deformed ahet then aro ſeveral. 
inſtances where the bog earth and the foſſil wood have 
been totally cut up, and cleared from off the ground 
upon which the bog ariginally began to accumulate; 
and that the land fo cleared was obſerved to lie in ridge 
and furrow ; whence we may infer, that theſe lands 
were actually ploughed prior to the wood being laid 
thereon; for the form of the ground cannot be age 
to any ather cauſe hut that of ploughing. 

If the above phenomena are granted as matters of 
fact, the following queſtion will probably ariſe: namely, 
by what means was the wood thus ſcattered over the 
arable lands? To which we reply, not by the 
hands of men, nor by a tempeſt, but by a vaſt . 

Mm 
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of water, which probably overflowed the greateſt part 
of Europe; fince ſimilar inſtances are very common in 
various parts of England, of _ I fe e 
been an eyewitneſs. 

But it is not ploughed ae dowd which jndicare 
a a ſtate of civilization and arts, prior to that event; re- 
mains of arts have alſo been diſcovered. by the above 
means, _— gte hearche, 7 and _ remains 
of buildings. een W 

And in the year 16995: as me alan were cut- 
ae earth for fuel in Tipperary, ten feet below 
the ſurface they found a cap or crown of gold, weigh- 
ing five ounces, - 1 See Archæologia, 
vol. 7. p- 103. moet 

The dien bed den en Laces, &e. 
evidetitly-ſhew that all fuch places were originally the 
Turface' of the earth; and the quantity of peat earth 
accumulated thereon, manifeſtly implies that the king- 
dom of Ireland was totally depopulated, and remained 
deſolate à conſiderable ſpace of time, previous to its 
being inhabited again. For it ſeems reaſonable to ſup- 
poſe, that if the owners, or the occupiers of the lands, 
thus covered by wood, had ſurvived the cauſe of that 
event, they would rather have preferred the removal of 
the wood from their ploughed lands, than that of clear- 
8 uncultivated . JoÞ: growing wood, for the 


pur- 
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purpoſe of tillage: therefore, ſince ſo much wood 
was ſuffered to remain upon cultivated lands, we may 
thence infer, that neither the owners nor the occupiers 
thereof ſurvived the dreadful cataſtrophe. 941 
Whether this great revolution can wich more pro- 
priety be attributed to the deluge of Noah, or Ducalion, - 
is not a matter of much importance; that it Was o 
caſioned by an immenſe flood is very evident, from 
the effects produced; ſince no other cauſe in nature, 
yet known, could have ſeparated trees from the earth 
with all their fibrous roots, and. have ane "ow 
together in the order above deſcribed. | 
And theſe conjectures are rendered. the more ; 3 
ble, when we conſider the vaſt quantities of lava on 
the north coaſt of Ireland; for the former and the lat- 
ter ariſe from one and the fame cauſe, as dar e 
ved, Chap. XII. 8 
But the above are not the only marks of deolation 
ee ee by that tremendous convulſion for the 
remains of the mooſe deer, and other animals, which 
are ſo frequently found at the bottom of the peat 
earth, may likewiſe be conſidered as viaims of the 
ſame. cauſe. 11 ; 
Therefore, from all the'y various 1 relative | 
to the preſent ſtate of Ireland, we may infer, that arts 
and civilization had made a conſiderable progreſs in 
 Mm2 that 
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that kingdom prior to the above tremendous event; 
that it was totally depopulated. —— 
folate very many eenturies before it was repeopled + for 

it is well known that peat eatth is generated from vege- 
table matter, and that the branches of trees lying upon 
the earth occaſion a luxuriant vegetation, and eſpecially 
in places favourable to retain ſome water: hence we 
preſume” that peat earth was originally generated by 
means of wood thus aſſembled together, and remaining 
vundiſturbed on the ſurface of the earth many hundreds, 
or perhaps thouſands of years. Thus in proceſs of time 
the conſtant accumulation of vegetable fubſtanecs of 
various kinds were formed into peat earth, and became 
an excellent fuel: and the immenſe quantity of fir 
timber entombed in the peat earth, feems to have con- 
tributed a conſiderable quantity of bitumitious matter 
to the generality of that ſubſtance. — | 
© Hence peat earth, Cong ied} beben 
dell as above deſcribed,” may be conſidered as ſome cer- 


tuin teſtimony of the great revolutions which the earth 


has undergone, and probably at different periods of 
time. Therefore it is not Ireland alone which exhibits 
evident marks of devaſtation on the ſurface of the earth, 
but Great Britain likewiſe ; for many parts of this king- 
dom abound with foſſil wood, and particularly Che- 
e Lancaſhire, e For inſtance: 


Fa. Twelve 
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Twelve miles below York, at Youle, ploughed lands 
have been diſcovered under the a * 

| 1 Rich firm ſoil 2 

2 Sand 
3 Boggy earth, A 

Under the peat earth the ground was firm, and lying 
1 and furrow. Lowthorp's Abridg. vol. 2, p. 424. 

And I have been informed that lands have been diſ- 
covered in the ſame ſtate, under a part of Tatmols in 
Lancaſhire, which was cut away for fuel. 05 
Much foſſil wood is alſo found in peat earth near 
Congleton in Cheſhire, attended. with the following ger 
markable circumſtances, via. | 

The trunks of wee e yinterathe e ths 
roots, as it were, juſt above the ſurface of the earth, 
but by what means does not altogether appear; though 
in ſome inſtances fire has evidently been the cauſe. And 
the roots and the trees thus ſeparated, are aſſembled to- 
gether in as much confuſion as poſſible, that is to lay, 
the roots, with all their fibrous parts, lie upon the trees 
as oſten as the trees lie upon the roots; in ſhort, they 
are ſo confuſedly laid together, that nothing leſs than 
a vaſt flood of waters would have produced ſuch an 
munen 
N e e eee 5 K 
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Phe roots and the trees are ſo generally found as 
above, that the former have nn the N 


of Crowns. 


Though the above trees are "AY to kane been 


thus aſſembled together, the elevation of the ground 


cannot be leſs than one hundred feet above the level of 
the adjacent rivers, | 
Some few remains of arts <a civilization have alfo 


been diſcovered in the great continent of North America, 


which ſeem to ſhew that great revolutions have hap- 


pened in that part of the world, whereby not only the 
inhabitants thereof, but their reſpective arts, have been 
almoſt totally deſtroyed; as if no ſuch people, or their 


arts, had ever exiſted. For inſtance: 

I have been informed, by the very ae en 
two wells have been diſcovered walled round with 
brick, according to the European methol. 

And likewiſe that a plough has been ound 4 Gary feet 
deep; by finking a well for water.. 
And we have had a recent inſtance of many coins 
being found beneath a large ſtone at Miſtick, about four 


miles from Boſton; one of which was lately preſented to 


the Antiquarian Society. The coins are round, and let- 
tered on both ſides, but whether in Turkiſh, Arabian, or 
Phenician characters, remains to be aſcertained; ſo vari- 
Sus are the opittions concerning them. 

From 
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From the above circumſtances it ſeems reaſonable 


to conclude, that bricks were in uſe prior to the Euro- 


peans ſettling upon the continent; and that, as bricks 
were unknown to the native Indians, they - muſt have 
been applied by a people | antecedent to them, with 
whom arts and civilization had been cultivated to a con- 
fiderable degree. Whence it is preſumed, that thoſe very 
people, and their arts, have both periſhed by means of a 
dreadful revolution in the natural world: of which th 
plough is another inconteſtable evidence; for it would 
be abſurd to ſuppoſe it was buried n feet N by 
the hand of man. | 


. a 


„ —— | 
: 


. . 


The above inſtances may therefore be 3 as 


marks of art and civilization having made a conſidera- 
able progreſs in North en at orne _ remote 
period of time. 2 

With reſpect to the coins, we cannot ſpeak of them 
with equal certainty, as the works of that country, 


though there is ſome * of cheir «(bog 8 con- 


n antiquity. - 

The great aſſemblage: of was diſcovered u pon the 
banks of the river Ohio, have been aſcribed, with much 
reaſon, to the effects of a deluge of water gradually 
rifing, from which the animals fled for ſafety into a 
{mall ſpot of ground; but the waters increaſing upon 
them, reduced the larger animals to the neceſſity of 
: tramp- 
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trampling down the ſmaller for their own preſervation. - 
But after every poſſible effort to preſerve their own 
lives, the largeſt and the moſt powerful of them pe- 
the heap of bones is thus circumſtanced, the bottom 
thereof is compoſed of the ſmaller, and the upper part 
of the largeſt and moſt powerful animals. 

The greateſt part of a jaw-bone, belonging to one 
of the largeſt of thoſe creatures, containing ane of its 


grinders, or largeſt teeth, is preſerved in the Britiſh 
Muſcum for the inſpection of the curious. 


r 5 


logous to thoſe of the ox or horſe; its dimenſions as 
follow, viz. from the top of the condyle to the an- 
terior extremity of the bone in a ſtraight line, thirty- 
five inches; the baſe alone in a ſtraight line, twenty- 
ght inches. Rm Hr ng the 

e 
x "ail antiquity of arts and civilization in England, 
Ireland, and North America; and at the fame time 
plainly evince, that thoſe parts of the world have ſuffered 
_great- devaſtations from natural cauſes : therefore to 
ſuch fatal events, and to the conqueſts of civilized nations 
by favage barbarians, we may venture to aſcribe the ſub- 
8 verſion of arts and ſciences at ſundry periods of time. 


Hence 
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Hence we preſume that the preceding deductions may 
throw ſome conſiderable light upon the conjectures of 
Lord Bacon and other eminent philoſophers, relative to 
the fragments of ancient learning and philoſophy, ſup- 
poſed to have been handed down to the Phenicians and 
Egyptians, from the memotials of more ancient nations, 
concerning the primitive tate 'of tlie carth, and from 


4 ” 
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them to the preſent aps; = 
The concurtence 'of Rertd Aan profane” Biftory it i 
theſe obſtruſe ſubjects, and allo le the refult of the 


preceding inquiries, flatters me with the hopes, that. 


theſe reaſvnint gs have ſome foundation in nature and 


If 18 


truth. We. p48 »= . 3H To 3167 6 01 4: 
Therefore, to conclude: if the "few, obſervations I 
have made, or the inferences thence deduced, ſhould 
prove inſtrumental in throwing any light upon ancient 
hiftory, ſacred or profane; ot contribute in any degree 
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to the entertainment of ſpeculative minds, or to the. 


more Tolid purpoſes of | Human life, 121 Jabouts v will be 
abundantly gratificd, n N 
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— 3 e account t of the ELD 
work may be acceptable to ſome of my readers, 
1 have endeavoured to bring the ſeyeral parts thereof 
into a nearer point of view, in order to render their re- 
lations. and as, PP each other the more 


obvious, 


a+ T7 
bl 
— 


ma in a ſtate of A ; and that,” not owing to 
any diſſobvent principle, or ſubſequent Solution, but to 
the firft aſſemblage of its component parts. Whence it 
is preſumed, that the earth bad a beginning, and has not 
exiled from eternity, as ſome people have imagined; 1 
although the ſagacity of man has not hitherto been 
able to aſcertain, with any tolerable degree of. preciſion, 
the number of ages elapſed fince its component- parts 
were firſt aſſembled 8 by the univerſal law of 
_ gravitation. | | 

we therefore leave the antiquity of che earth to 
the conſideration of future ages, and confine our re- 
ſearches only to unfold its original ſtate and ex wg 
* the changes it has undergone. 


The 
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The fluidity of the earth, and the infinite diviſibility | . 
of matter evidently ſhew, that the component K of 
air, earth, "water, &c. were uniformly blend 
ther, none' being heavier or lighter than another; 2 ; 
by they compoſed an uniform mals or pulp, of equal 
conſiſtence and ſameneſs in every x art, from its ſurface 
to its center; conſequently,” the new - formed globe was 
totally unfit for animal, or vegetable life; and there- 
fore it would ſeem extremely abſurd to ſuppoſe, that 
either the former or the latter were created during the 
chaotic ſtate of the earth, or prior to its being formed 
into a habitable world: therefore, the preſumption is 
great, that mankind were not created till the earth was 
become ſuitable to the nature of their exiſtence. 
Whence it appears that the ideas which were ſo ſtrongly 
impreſſed on the minds of the Phenicians and Egyptians, 
could not poſſibly have been derived from obſervation, 
but from the /aws , gravity, fluidity, and centriſugul 
forte; and more eſpecially fince there are no other "laws 
or principles in nature yet known, from whence the chaotic 
fate of the earth could bave been deduced. * ''* L 
May we not therefore conclude,” that the Newtonian 
page was not only known, but applied to the 
inveſtigation of phyſical ſubjects anterior to the Pheni- 
cian or Egyptian nations. Since thoſe people have only 
aſſerted the reſult of phyſical reaſonings, and have 
Nun 2 "—* either 
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| 
ö 
ö 
| 
'Y 
| 
| 


276 REGAPITULATION, 


either withheldz or were ignorant of the- original de- 
ductions: the latter being the moſt probable, we, may 
thenee (infer, that the doꝙrines which. they advanced, 
were no other than the ſcraps of ancient learning, bor- 
towed ſrom the memorials of more ancient nations, and 
dere then become by, length of time, nothing more 
chan the prevailing opinion of the ages wherein thaſe 
people lived. Theſe circumſtances, being duly conſi- 
dered, ſeem to indicate many and great revolutions both 
in the moral and the natural world; the latter Pro- 
duced by means of ſubterrancous convulſions, and the 
former by the conqueſts of civilized nations by ſavage 
barbarians, many of which events are recorded in 7 
and profane hiſtory. 110189 263 vlozrrut acc 
May eee anda; ibaa eee 
were arrived to a conſiderable degree. of perfection in 
very early ages of the world; and that by ſundry oc- 
cutrences they have been repeatedly deſtroyed, and again 
revived, as if no ſuch people, arts, or 1 1 oy 
ever exiſted... 

To return: The component parts of . ics were 
heterogeneous, or endued with peculiar A of elective 
attrafion, whereby ſimilar ſubſtances are diſpoſed to 
unite and form ſelect bodies of various denominations, as 
air, water, earth, &c, by means of theſe principles, 


OT 
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the chaos was progreſſively formed into a habitable 


world. 


But the firſt operation of nature which preſents itſelf 44 


to our conſideration, is the oblate ſpheroidical figure. of 
the earth, acquired from its diurnal rotation, and the 
laws of gravity, fluidity, and centrifugal force; Which 
was no ſooner completed, than the component parts be- 
gan to act more freely according to their affinities; 
hence the particles of air united to thoſe of air, thoſe 
of water to water, and thoſe of earth to earth; and 
with their union commenced their ſpecific gravities, which 
deſtroyed the uniform ſuſpenſion that had büro 
prevailed throughout the whole of the chaotic mak,  - 
Thus commenced the ſeparation, of the component 
parts; for thoſe of the greateſt denſity, began, their ap- 
proach toward the center of gravity ; and thoſe of the 
greateſt levity, . aſcended toward the ſurface z, therefore 
as the ſpecific, gravity of air is nearly 800 times lighter 
than water, the preſumption is great, that the former 
was ſooner freed from the general maſs than the latter, 
and formed a muddy impure atmoſphere, ſurrounding 
the newly formed globe: water being next in levity, ſue- 
ceeded the air, and univerſally encompaſſed the earth in 
one vaſt occan. In procels of time theſe elements became 
mah pure, and fit for animal Jie, 2 41h ab a23 
| 2 «041147240 N 
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The component parts of the chaos being thus pro- 
greſſively ſeparated and formed into ſelect bodies, the 
following conſequences neceſſarily enſued ; namely, as 
the ſun and the moon were coeval with the chaos, the 
folids could not uniformly ſubſide from every part of the 
furface, and become equally covered by water : for as 
the ſeparation of the ſolids and fluids increaſed, fo in 
like manner the tides increaſed, and removed the for- 


mer from place to place without any order or regu- 


larity. Hence the ſea became unequally deep, and 
choſe inequalities daily increaſing, in proceſs of time 


dry land appeared, and divided the waters, which had 


hitherto prevailed univerfally over the earth. The pri- 
mitive: lands being thus formed, in proceſs of time 


they became firm and dry, and fit for the reception 


| GR ee ard rogetabic Kingdoms. 


Such appears to have been the natural order and pro- 
greſſion of theſe things; conſequently, as the fon was 
coeval with the earth, . ſeveral days and nights preceded 
the ſun's firſt appearance in the heavens, or its becoming 
viſible on the fourth day, nnn to | the ee 


5 account. ot; 


Here it may be convenient to PIER wet as the 


7 of the chaos proceeded from the union of 


fimilar particles, and likewiſe that reſt is favourable to 


"ack operations of nature, we have thence inferred, that 
as 
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as the central parts of the earth were more immediately 


quieſcent than thoſe remote from the center, it may 
be preſumed that the former began to conſolidate before 
the latter; therefore it would be repugnant to the laws 
of nature to ſuppoſe, that the central part ſhould. conſiſt 


of water only, and the more ſuperficial part thereof, of | 


a ſhell or cruſt, as ſome writers have imagined. 


The atmoſphere, ſea, and land, being thus: . 


for the reception oſ the animal and vegetable kingdoms 
in ſucceſſive periods of time, we have now to conſider 
the order in which they were ſeverally created. Fiuſt, 
ſince it appears that the ocean became perfectly pure 
and fit for animal life before the primitive iſlands were 
formed; therefore we have endeavoured to prove from 
a ſeries of undeniable facts, that marine animals were 
firſt created, and being extremely prolific, they increa- 


ſed and multi plied ſo exceedingly, as to. repleniſh, the 


ſea from pole to pole. The ocean being thus ſtocked 
with inhabitants, prior to the formation of the primi- 
tive iſlands, many of them became enveloped, and 
buried in the mud, by the continual action of the tides; 
particularly all ſpecies of ſhell fiſh, which were the 
leaſt, able to defend themſelves from ſuch interments. 
Therefore, ſince the remains of marine animals are im- 


beded at various depths in the earth, from one to that 


of ſeveral thouſands of feet, and this in all parts of the 


world 
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World hitherto explored, they bear ſufficient eftitwony 
- that theſe marine bodies were thus entombed at ſuc- 
ceffive periods of time, and likewife that they were 
ereated' prior to the primitive iſlands, and conſequently 


prior to any terreſtrial animals: therefore, the reſult of 


this reaſoning is another inſtance of the agreement be- 
tween revelation and reaſon. 

It may be needleſs further to obſetve, that theſe beds 
| Ane ſhells plainly evince that they were generated, 
ned, and died in the very beds wherein they are 
fourd, and were net brought from diftant regions by 

flood, or floods of water, as ſome people —_ 
_ poſed: conſequently ſach beds were originally the bot- 
dom of the ocean. Theſe phenornena therefore evi- 
dently corroborate the concluſions we have drawn, Chap. 
V, VI, asd XII. with reſpect to the bean prevailing 
| univerſally; over the earth, the formation of the primi- 
Tire iſlands, and the bottom of the ocean being elevated 
eee of fibers fre, «nd forms 


"I . the frars was totally beftroyed, and 
they were thrown into heaps of Tvins.” | The earth being 


this tnetamorphoſed, was productive of great extremes of 
heat and cold: for it evidently appears from actual ob- 

" Tervations' on the temperature of the air in various parts 

doc the world, that the great extremes of heat and cold, 
Mor 2 in 
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in the torrid and frigid zones, are not altogether owing 
to their reſpective ſituations on the globe, but prin- 
cipally to thoſe vaſt tracts of lands, the continents: 
therefore, ſince the extremes of heat and cold com- 
menced with the production of mountains and conti- 
nents at the time of the deluge, the preſumption is 
great, that the temperature of the air and ſeaſons in 
the antediluvian world, were ſo conſtantly uniform 
and mild, that froſt and ſnow had no exiſtence on the 
face of the earth from pole to pole. And this reaſoning 
is abundantly confirmed by the numerous remains of ma- 
rine animals imbeded in the earth, remote from their na- 
tive elimates; and likewiſe from the longevity of the au- 
tediluvians, which, according to revelation and reaſon, 
ſuffered little or no alteration from Adam to Noah; 
the former having lived to the age of 930, and the 
latter to that of 950. And as a farther teſtimony of 
the great change in the conſtitution of nature, we may 
inſtance the firſt appearance of the rainbow, ſubſequent, 
and not prior to the deluge, which was GR an 
effect of the ſame cauſe. 

And we may likewiſe add, as a mee 15 
thereof, that the period of human life, gradually contract: 
ed from the deluge to the days of Terah, to that of 200 
years. And the longevity of Jacob's numerous family 
ſeems to ſhew, that about 120 years was the ordinary 

. Oo | age 
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age of mankind, fince his children were the offspring of 
ſundry wives and concubines ; for his ſon Joſeph attained 
to the age of 110 years, and Levi to 137. | 5 
Now, from all the various circumſtances relative to the 
ſtate of nature before and after the flood, we have every 
reaſon to conclude, that the antediluvians lived to the 
amazing age of many hundred years, as recorded in the 
ſeriptural account; and likewiſe that the ſpontaneous 
products of the earth before the flood, were more than ſuf- 
ficed the calls of human nature without art or labour. A 
time, when the burning heats of ſummer, and the ſe- 
verities of winter's cold, were not come forth; but ſpring 
and autumn reigned together, and the trees were conti- 
nually loaded with bloſſom and fruit. Hence no need of 
any other protection from the inclemency of the ſeaſons, 
nor of barns for winter's ſtore, than the benevolent Author 
of nature had plentifully provided for them. Conſequent- 
ly in a tate of nature like this, there was no temptation 
to acts of violence, injuſtice, fraud, &c. every one having 
plenty and enough, each equally partook of the numerous 
bleſſings thus amply provided for him. Power and pro- 
— being equally diffuſed, men lived together in per- 
peace and harmony, without law, and without fear; 
therefore it may be truly ſaid of the antediluvians, that 
they ſlept away their time in ſweet repoſe on the ever 
verdant turf. Such apparently was the ſtate of nature 
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in the firſt ages of the world, or from tlie ereation to 
the firſt convulſion in nature, whereby the world was not 
only univerſally deluged, but reduced to a heap of ruins. . 
At that dreadful era, and not before, the year became 
divided into ſummer and winter, ſpring and autumn, 
and the ſpontaneous products of the earth no longer 
| ſufficed the calls of human nature without art and la- 
bour : wherefore he who ſowed would expect to reap, 
and he who built a hut for his protection, would 
naturally expe& to enjoy the fruits of his own labour : 


neceſſity therefore was the parent of property, and 


property created a thouſand imaginary wants, which: © 


its poſſeſſors endeavoured to. gratify, and their example 
excited ſimilar ideas in thoſe who had it not, but ne- 
vertheleſs ſtudiouſly endeayoured to gratify their artifi- 
cial wants by unjuſtifiable means: hence the neceſ- 
ſity of laws, dominion, and ſubordination, which had | 
no exiſtence in. the antediluvian- world. 
To that great revolution. in the natural world, we 
may therefore aſcribe many of the evils incident to man- 
kind; for experience ſhews, that men who are born in 
rude and ſavage climates are naturally of a ferocious 
diſpoſition; and that a fertile ſoil, which leaves nothing 
to with for, ſoftens their manners, and inclines them 
to humanity. mY 
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